
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA                UFGS- 08 34 16. 10 ( May 2017)
                                             - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   NAVFAC                  Super sedi ng
                                             UFGS- 08 34 16. 10 ( Apr i l  2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2018
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 08 -  OPENI NGS

SECTI ON 08 34 16. 10

STEEL SLI DI NG HANGAR DOORS

05/17

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SUBMI TTALS
  1. 3   DESI GN REQUI REMENTS
    1. 3. 1   Door  Desi gn and Component s
      1. 3. 1. 1   St eel  Door  Component s
    1. 3. 2   Loads
      1. 3. 2. 1   Wi nd Loads
    1. 3. 3   Def l ect i ons
    1. 3. 4   Connect i ons
    1. 3. 5   Col d- For med St eel  Member s
  1. 4   QUALI TY ASSURANCE
    1. 4. 1   Manuf act ur er ' s Qual i f i cat i ons
    1. 4. 2   I nst al l er ' s  Qual i f i cat i ons
    1. 4. 3   War r ant y
  1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

PART 2   PRODUCTS

  2. 1   HANGAR DOORS
    2. 1. 1   St r uct ur al  St eel
    2. 1. 2   For med St eel
    2. 1. 3   Gal vani zed St eel
    2. 1. 4   Sheet  St eel
    2. 1. 5   Gal vani zed Sheet  St eel
    2. 1. 6   Ext er i or  Cover i ng
    2. 1. 7   I nt er i or  Cover i ng
    2. 1. 8   I nsul at i on
    2. 1. 9   Har dwar e
      2. 1. 9. 1   Wheel  Assembl i es
      2. 1. 9. 2   Fi xed Pancake Top Gui de Rol l er s
      2. 1. 9. 3   Ver t i cal  Fl oat i ng Head Top Gui de Rol l er s
    2. 1. 10   Per sonnel  Door s
      2. 1. 10. 1   Door s and Fr ames
      2. 1. 10. 2   Har dwar e f or  Per sonnel  Door s

SECTI ON 08 34 16. 10  Page 1



      2. 1. 10. 3   El ect r i cal  I nt er l ock
    2. 1. 11   Weat her  St r i ppi ng
      2. 1. 11. 1   Neopr ene
      2. 1. 11. 2   Met al l i c
      2. 1. 11. 3   Hangi ng Head Fl ashi ng
    2. 1. 12   Fast ener s
    2. 1. 13   Seal ant
    2. 1. 14   Pr i mer
    2. 1. 15   St ar t er s
    2. 1. 16   El ect r i cal
  2. 2   FABRI CATI ON
    2. 2. 1   Door s
      2. 2. 1. 1   Fr ames and Fr ami ng
      2. 2. 1. 2   Ext er i or  Cover i ng and I nt er i or  Li ner  Sheet s
    2. 2. 2   Locki ng Devi ces
    2. 2. 3   Tr act or  Pul l s
    2. 2. 4   Tr ack Cl eaner s
    2. 2. 5   I nsul at i on
    2. 2. 6   Cabl e Syst em f or  Gr oup Door s
  2. 3   OPERATI ON
    2. 3. 1   Hangar  Door  Types
      2. 3. 1. 1   I ndi v i dual l y Oper at ed Door s
      2. 3. 1. 2   Fl oat i ng Gr oup Door s
      2. 3. 1. 3   Anchor ed Gr oup Door s
    2. 3. 2   Oper at i ng Uni t s
    2. 3. 3   Br aki ng Syst ems
    2. 3. 4   Cont r ol s
      2. 3. 4. 1   Push But t ons f or  I ndi v i dual l y Oper at ed Door s
      2. 3. 4. 2   Push But t ons f or  Fl oat i ng Gr oup Door s
      2. 3. 4. 3   Push But t ons f or  Anchor ed Gr oup Door s
    2. 3. 5   Li mi t  Swi t ches
      2. 3. 5. 1   Pl unger - Type Li mi t  Swi t ches
      2. 3. 5. 2   Lever  Ar m Type Li mi t  Swi t ches
    2. 3. 6   Saf et y Edges
      2. 3. 6. 1   El ect r i cal  Saf et y Edges
    2. 3. 7   War ni ng Devi ce
    2. 3. 8   Emer gency Oper at i on
    2. 3. 9   El ect r i cal  Wor k
      2. 3. 9. 1   Tr ol l ey Duct s
      2. 3. 9. 2   El ect r i cal  Cabl es
  2. 4   FI NI SHES
    2. 4. 1   Fer r ous Met al
    2. 4. 2   Fact or y- Fi ni shed Panel s
  2. 5   SI GNAGE

PART 3   EXECUTI ON

  3. 1   ERECTI ON
    3. 1. 1   Touch- Up Coat i ng
  3. 2   FI ELD QUALI TY CONTROL
    3. 2. 1   Manuf act ur er ' s Fi el d Ser vi ces
    3. 2. 2   Test s
  3. 3   ELECTRI CAL WORK

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 08 34 16. 10  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA                UFGS- 08 34 16. 10 ( May 2017)
                                             - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   NAVFAC                  Super sedi ng
                                             UFGS- 08 34 16. 10 ( Apr i l  2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2018
**************************************************************************

SECTI ON 08 34 16. 10

STEEL SLI DI NG HANGAR DOORS
05/17

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  st eel  s l i di ng hangar  door s,  t hei r  
oper at or s,  and cont r ol 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:   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:   St eel  r ai l s ,  t op gui des,  hangi ng head 
f l ashi ng,  f i el d pai nt i ng,  and el ect r i cal  wor k f or  
hangar  door s ar e speci f i ed i n ot her  sect i ons.

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

**************************************************************************
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.
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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.

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 not  
l ess t han 350 mm 14 i nches,  and not  l ess t han 115 mm 
4 1/ 2 i nches gr eat er  t han t ot al  t hi ckness of  each 
l eaf ,  i ncl udi ng i nt er i or  and ext er i or  cover i ngs.   
Wher e el ect r i cal  t r ol l ey duct  i s  r equi r ed bet ween 
l eaves,  pr ovi de addi t i onal  150 mm 6 i nches of  
c l ear ance.   Wher e cabl e syst em i s  r equi r ed bet ween 
l eaves,  pr ovi de addi t i onal  25 mm one i nch of  
clearance.

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 .   Exact  l ocat i on t o be det er mi ned 
by st r uct ur al  desi gn of  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 par agr aph WI ND LOADS f or  
mor e det ai l ed r equi r ement s.   Posi t i ve and negat i ve 
def l ect i on of  t op gui des due t o l i ve l oads.

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.   Fest ooned or  dr aped cabl es or  cabl e r eel s.

11.   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.

12.   Door  pocket s:   Mi ni mum of  450 mm 18 i nches f or  
door s up t o 300 mm 12 i nches t hi ck,  800 mm 32 i nches 
f or  door s mor e t han 300 mm 12 i nches t hi ck,  shoul d 
be al l owed f r om cent er  l i ne of  power  l eaf  r ai l  t o 
f ar t hest  pr oj ect i on of  i nt er i or  wal l  of  door  pocket  
t o accommodat e oper at or s and pr ovi de access.

13.   Di mensi ons and det ai l s  of  t ai l  door s,  i f  
required.

14.   Mi ni mum cl ear ance of  100 mm 4 i nches bet ween 
ext r eme f aces of  adj acent  l eaves i n v i c i ni t y of  
i nt er connect i ng cabl es t o al l ow suf f i c i ent  space f or  
cabl e sheaves and cabl e pi ckup.
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15.   Cl ear ance of  100 mm 4 i nches bet ween met al  
par t s on ver t i cal  edges of  l eaves and bet ween l eaves 
and j ambs whi ch ar e weat her - st r i pped.

16.   Pocket  dept h,  equal  t o wi dt h of  wi dest  door  
l eaf ,  pl us 900 mm 3 f eet  net  c l ear ance f or  cabl e 
sheave br acket s ext endi ng beyond t r ai l i ng edge of  
leaves.

17.   Rai 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 at  a maxi mum of  3000 mm 10 f eet  o. c. ,  
empt yi ng i nt o cont i nuous par al l el  f l oor  dr ai n.  I n 
col d ar eas i t  may be necessar y t o pr ovi de def r ost i ng 
equi pment  bel ow r ai l s .

18.   End of  t r avel  bumper s and bumper  suppor t s at  
end of  door  t r avel .   Di mensi ons and l ocat i ons 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.

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

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
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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 SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

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

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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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 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

U. S.  DEPARTMENT OF DEFENSE ( DOD)

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

UNDERWRI TERS LABORATORI ES ( UL)

UL 506 ( 2017)  UL St andar d f or  Saf et y Speci al t y 
Transformers

1. 2   SUBMITTALS

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

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

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

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

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ 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 seal ed by t he Door  Manuf act ur er ' s Regi st er ed 
Pr of essi onal  Engi neer

Hangar  door s;  G[ ,  [ _____] ]

  Submi t  t he door  manuf act ur er ' s compl et e schemat i c wi r i ng 
di agr am,  f i el d wi r i ng di agr am,  and a compl et e physi cal  l ocat i on 
dr awi ng showi ng t he l ocat i on of  cont r ol s wi t h t he r uns of  condui t ,  
s i ze of  condui t ,  number  and si ze of  wi r es i n each condui t ,  
l ocat i on of  j unct i on boxes,  and f ul l  det ai l s  of  cont r ol  mount i ngs.

  Submi t  dr awi ngs showi ng det ai l s  of  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 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.

SD- 05 Desi gn Dat a seal ed by t he Door  Manuf act ur er ' s Regi st er ed 
Pr of essi onal  Engi neer

Hangar  door s;  G[ ,  [ _____] ]

  Submi t  desi gn dr awi ngs and st r uct ur al ,  mechani cal ,  and " U"  val ue 
calculations.

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

Hangar  door s,  Dat a Package 2;  G[ ,  [ _____] ]
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  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.   I ncl ude wi r i ng and cont r ol  di agr ams.

1. 3   DESI GN REQUI REMENTS

1. 3. 1   Door  Desi gn and Component s

The St eel  s l i di ng hangar  door s and component s di ct at 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 
with 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. 3. 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. 3. 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. 3. 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 st eel  s l i di ng 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 ? ?

SECTI ON 08 34 16. 10  Page 9



Zone

Effective
Area
(SF)

Max Posi t i ve Pr essur e
(PSF)

Max Negat i ve Pr essur e
(PSF)

? 200 ? ?

? 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 v i ce l oad pr essur e of  0. 718 kPa 15 psf  psf  
on t he sur f ace of  t he door .

1. 3. 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 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. 3. 4   Connections

Desi gn connect i ons at  t op and bot t om gui de r ai l s  t o wi t hst and bot h t he 
posi t i ve and negat i ve desi gn wi nd pr essur es.   Desi gn f or  an i nwar d and 
out war d sei smi c f or ce accor di ng t o t he r equi r ement s f or  ext er i or  
nonst r uct ur al  wal l  el ement s and connect i ons i n ASCE 7.   The gover ni ng f or ce 
( wi nd or  sei smi c)  must  be concur r ent  wi t h t he door  sel f - wei ght  and must  be 
f act or ed accor di ng t o ASCE 7 l oad combi nat i ons.

1. 3. 5   Col d- For med St eel  Member s

Col d- f or med st eel  mai n member s and gi r t s shal l  be not  l ess t han 6 mm 1/ 4 
i nch t hi ck.

1. 4   QUALI TY ASSURANCE

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

Use a st eel  s l i di ng 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  
st eel  s l i di ng 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  st eel  s l i di ng 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 
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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 
specification.

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  st eel  
s l i di ng 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  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,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s whi ch ar e not  shop i nst al l ed on t he door s i n or i gi nal  
r ol l s ,  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 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  and wat er ,  and so as 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.

PART 2   PRODUCTS

2. 1   HANGAR DOORS

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

**************************************************************************
NOTE:   Speci f y st ai nl ess st eel  onl y i f  l ocal  
exper i ence i ndi cat es t hat  st eel  gui des wi l l  r ust  and 
i nt er f er e wi t h door  oper at i on.

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  
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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.

. 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."

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

AI SC 360 and ASTM A36/ A36M.

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 st eel  sheet ,  commer ci al  qual i t y ,  
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 G 90 gal vani zed st eel  sheet ,  
commer ci al  qual i t y .

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

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng opt i ons.

**************************************************************************
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**************************************************************************
NOTE:   Desi gner ' s opt i ons.   Use t he f i r st  par agr aph 
i f  t he cover i ng i s t o be pr ovi ded by t he hangar  door  
manuf act ur er ,  as when new door s ar e r equi r ed f or  an 
exi st i ng bui l di ng.   Use t he second par agr aph i f  t he 
hangar  door s ar e a par t  of  a new bui l di ng whi ch wi l l  
have pr ef or med met al  s i di ng.   Ascer t ai n t hat  t he 
pr oj ect  speci f i cat i on cont ai ns t he r ef er enced 
sect i on and t hat  t he sect i on i s edi t ed t o i ncl ude 
t he cover i ng f or  t he hangar  door s.

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

[ Fl at  [ sheet  st eel ]  [ gal vani zed st eel  sheet ] ,  not  t hi nner  t han 2. 15 mm t hi ck 
13 gage.

][ Pr ef or med met al  s i di ng as speci f i ed i n Sect i on 07 42 13 METAL WALL PANELS 
wi t h f act or y f i ni sh equal  t o Kynar  500 PVDF f l uor opol ymer .

] 2. 1. 7   I nt er i or  Cover i ng

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng opt i ons.

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

**************************************************************************
NOTE:   Desi gner ' s Opt i ons.   Use t he f i r st  par agr aph 
i f  t he cover i ng i s t o be pr ovi ded by t he hangar  door  
manuf act ur er ,  as when new door s ar e r equi r ed f or  an 
exi st i ng bui l di ng.   Use t he second par agr aph i f  t he 
hangar  door s ar e a par t  of  a new bui l di ng whi ch wi l l  
have pr ef or med met al  l i ner  panel s.   Ascer t ai n t hat  
t he pr oj ect  speci f i cat i on cont ai ns t he r ef er enced 
sect i on and t hat  t he sect i on i s edi t ed t o i ncl ude 
t he cover i ng f or  t he hangar  door s.

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

[ Fl at  [ sheet  st eel ]  [ gal vani zed st eel ]  l i ner  sheet s,  not  t hi nner  t han 1. 5 mm 
t hi ck 16 gage.

][ Pr ef or med met al  s i di ng i s speci f i ed i n Sect i on 07 42 13 METAL WALL PANELS 
wi t h f act or y f i ni sh equal  t o Kynar  500 PVDF f l uor opol ymer .

] 2. 1. 8   Insulation

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng opt i ons.

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

**************************************************************************
NOTE:   Desi gner ' s Opt i ons.   Use t he f i r st  br acket ed 
i t em i f  t he i nsul at i on i s t o be pr ovi ded by t he 
hangar  door  manuf act ur er ,  as when new door s ar e 
r equi r ed f or  an exi st i ng bui l di ng.   Use t he second 
br acket ed i t em i f  t he hangar  door s ar e a par t  of  a 
new bui l di ng whi ch wi l l  have pr ef or med met al  s i di ng 
and l i ner  panel s.   Ascer t ai n t hat  t he pr oj ect  
speci f i cat i on cont ai ns t he r ef er enced sect i on and 
t hat  t he sect i on i s edi t ed t o i nc l ude t he i nsul at i on 
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f or  t he hangar  door s.
**************************************************************************

**************************************************************************
NOTE:   Speci f y same " U"  val ue as r equi r ed f or  wal l s 
of  t he bui l di ng.   Speci f y STC val ue as r equi r ed t o 
keep noi se l evel  wi t hi n t he hangar  at  not  mor e t han 
85 dBa.   The val ue wi l l  depend upon t ype of  
ai r cr af t ,  apr on t r af f i c  pat t er ns,  and pr oxi mi t y of  
r un- up ar eas.

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

[ Pr ovi de i nsul at i on t hat :

a.   Cont ai ns no asbest os;

b.   I s  per manent l y secur ed i n pl ace behi nd t he ext er i or  cover i ng;  and

c.   Has 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  pl ast i cs as exposed f i ni sh mat er i al .   The door s shal l  
have an ai r - t o- ai r  " U"  val ue of  not  mor e t han [ _____]  and a sound 
t r ansmi ssi on c l ass ( STC)  of  not  l ess t han [ _____] .

][ Bat t  or  bl anket  i nsul at i on as speci f i ed i n Sect i on 07 21 16 MI NERAL FI BER 
BLANKET I NSULATI ON.

] 2. 1. 9   Hardware

Pr ovi de hangar  door  har dwar e t o accommodat e act ual  dead l oads pl us wi nd 
l oads speci f i ed.   Pr ovi de t op gui de r ol l er s,  bot t om wheel s,  i nt er l eaf  
bumper s,  t r act or  pul l s,  t r ack c l eaner s,  and t op bumper s as r equi r ed f or  a 
compl et e and oper at i onal  i nst al l at i on.

2. 1. 9. 1   Wheel  Assembl i es

Bot t om wheel s shal l  be of  st eel  pl at e or  cast  st eel ,  havi ng a mi ni mum t r ead 
di amet er  as r equi r ed f or  t he act ual  wheel  l oadi ng.   Wher e t he 
hei ght - t o- wi dt h r at i o of  t he door  l eaf  exceeds t hr ee,  wheel  assembl i es 
shal l  be ver t i cal l y  adj ust abl e.   Const r uct  wheel  assembl i es t o per mi t  
r emoval  of  t he wheel  wi t hout  r emovi ng t he door  l eaf  f r om i t s posi t i on on 
t he r ai l .

a.   Tr eads:   Machi ne wheel  t r eads concent r i c wi t h bear i ng seat s.   The cl ear  
di st ance bet ween f l anges shal l  not  exceed t he wi dt h of  t he r ai l  by mor e 
t han 3 mm 1/ 8 i nch at  t he t r ead nor  mor e t han 6 mm 1/ 4 i nch at  t he edge 
of  t he f l ange.   Machi ne i nt er nal  bear i ng seat s accur at el y f or  a pr ess 
f i t .   Heat  t r eat  wheel s 450 mm 18 i nches or  gr eat er  i n di amet er  t o 
obt ai n a r i m har dness of  320 Br i nnel .

b.   Wheel  bear i ngs:   Pr ovi de t aper ed r ol l er  or  spher i cal  bear i ngs,  ei t her  
i nt er nal  or  car t r i dge t ype,  ar r anged so t hat  bot h hor i zont al  and 
ver t i cal  l oads shal l  be t r ansf er r ed t o t he r ai l  onl y t hr ough t he 
bear i ng.   Bear i ngs shal l  be t i ght l y seal ed and equi pped wi t h 
hi gh- pr essur e gr ease f i t t i ngs.
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2. 1. 9. 2   Fi xed Pancake Top Gui de Rol l er s

**************************************************************************
NOTE:   Speci f y st ai nl ess st eel  r ol l er s onl y i f  l ocal  
exper i ence i ndi cat es t hat  st eel  r ol l er s wi l l  r ust  
and i nt er f er e wi t h door  oper at i on.

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

Hor i zont al  t ype;  each wi t h s i ngl e or  doubl e st eel  r ol l er s of  a sui t abl e 
di amet er  and t hi ckness f or  sat i sf act or y per f or mance under  t he desi gnat ed 
l oad condi t i ons and t op gui de syst em used.   Pr ovi de per manent l y l ubr i cat ed 
bear i ngs.   [ Rol l er s shal l  be st ai nl ess st eel . ]

2. 1. 9. 3   Ver t i cal  Fl oat i ng Head Top Gui de Rol l er s

Pr ovi de t op- r ol l er  assembl i es t o:

a.   Move up and down wi t hi n t he speci f i ed l i ve l oad posi t i ve and negat i ve 
def l ect i on of  t he r oof  i n t he v i c i ni t y of  t he door  openi ng;

b.   Al l ow easy r emoval  t hr ough t he t op of  t he gui de syst em;  and

c.   I ncl ude bot h hor i zont al  and ver t i cal  r ol l er s bui l t  i nt o a f r ame whi ch 
i s connect ed i n such a manner  as t o t r ansmi t  t he speci f i ed wi nd l oads 
f r om t he door  t o t he hangar  st r uct ur e and t o pr event  di sengagement  of  
t he door  f r om t he t op gui de.

[ Rol l er s shal l  be st ai nl ess st eel .

] 2. 1. 10   Per sonnel  Door s

**************************************************************************
NOTE:   Per sonnel  door s,  t hei r  f r ames,  and har dwar e 
shal l  be speci f i ed i n t he r espect i ve sect i ons of  t he 
pr oj ect  speci f i cat i on.   Pr ovi de sel f  c l osi ng door  
har dwar e.   Per sonnel  door s i n hangar  door s ar e of t en 
par t  of  t he f l i ght  l i ne secur i t y per i met er  l ocki ng 
behi nd someone exi t i ng t hr ough t he hangar  door  and 
may,  or  may not  have ext er i or  door  pul l s.   Addr ess 
get t i ng back i nt o t he hangar  f r om t he f l i ght  l i ne 
when t he hangar  door s ar e al l  c l osed,  especi al l y  on 
l ar ge l ong hangar s.

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

The hangar  door  manuf act ur er  shal l  pr ovi de st r uct ur al  f r ames and el ect r i cal  
i nt er l ock f or  per sonnel  door s.

2. 1. 10. 1   Door s and Fr ames

Speci f i ed i n Sect i on 08 11 13 STEEL DOORS AND FRAMES.

2. 1. 10. 2   Har dwar e f or  Per sonnel  Door s

Speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.

2. 1. 10. 3   El ect r i cal  I nt er l ock

Pr ovi de each per sonnel  door  wi t h an el ect r i cal  i nt er l ock swi t ch t o pr event  
mot or  oper at i on of  t he l eaf  or  gr oup i n whi ch i t  i s  l ocat ed when t he 
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per sonnel  door  i s  open.   Pr ovi de an i dent i f i ed i ndi cat or  l i ght  at  each door  
l eaf  cont r ol  st at i on i ndi cat i ng when t he per sonnel  door  i s  i n t he open 
position.

2. 1. 11   Weat her  St r i ppi ng

Pr ovi de adj ust abl e and r eadi l y r epl aceabl e mat er i al .   Pr ovi de [ as 
i ndi cat ed]  [ on ver t i cal  edges,  s i l l s ,  and heads]  t o af f or d a weat her t i ght  
installation.

2. 1. 11. 1   Neoprene

Use f l ap- t ype,  t wo- pl y,  c l ot h- i nser t ed neopr ene or  ext r uded,  doubl e f l ap,  
s i ngl e or  dual  opposed sol i d neopr ene mat er i al  on ver t i cal  edges and 
si l l s .   The t wo- pl y mat er i al  shal l  have a mi ni mum t hi ckness of  3 mm 1/ 8 i nch
 and shal l  be r et ai ned cont i nuousl y f or  i t s  f ul l  l engt h and secur ed wi t h 
r ust - r esi st ant  f ast ener s 300 mm 12 i nches o. c.   Ext r uded weat her  st r i ppi ng 
wi t h heavy cent er  sect i on shal l  be at t ached at  300 mm 12 i nches o. c. ,  but  
cont i nuous bar  may be omi t t ed.   Cl ear ance bet ween met al  par t s on ver t i cal  
edges of  l eaves and bet ween l eaves and j ambs whi ch ar e t o be 
weat her - st r i pped shal l  be as i ndi cat ed.

2. 1. 11. 2   Metallic

For m head weat her  st r i ppi ng mat er i al  bet ween each l eaf  and t he t op gui de 
syst em of  not  t hi nner  t han 1. 2 mm t hi ck 18 gage gal vani zed sheet  st eel  or  
f l ap- t ype,  c l ot h- i nser t ed neopr ene,  as i ndi cat ed.

2. 1. 11. 3   Hangi ng Head Fl ashi ng

**************************************************************************
NOTE:   Del et e par agr aph i f  hangar  door s have 
ver t i cal  f l oat i ng t op r ol l er s.   Hangi ng head 
f l ashi ng must  be desi gned and f abr i cat ed t o 
accommodat e t ot al  posi t i ve and negat i ve def l ect i on 
of  r oof  i n v i c i ni t y of  door  openi ng.   St i f f ened 
hangi ng head f l ashi ng shal l  be desi gned t o f ast en t o 
t op gui des;  mat er i al  shal l  be 2. 15 mm 13 gage 
gal vani zed st eel  st i f f ened by suppor t i ng f r ames t o 
adequat el y wi t hst and speci f i ed wi nd l oads wi t hout  
per manent  def or mat i on.   Mat er i al  must  be f ur ni shed 
and i nst al l ed by same t r ade t hat  f ur ni shes t op gui de 
syst em,  so pr epar at i on f or  f ast ener s can be done at  
f abr i cat i on shop.   However ,  t o mi ni mi ze possi bi l i t y  
of  damage t o t he mat er i al ,  i nst al l at i on must  be done 
af t er  door s ar e i n f i nal  posi t i on on r ai l s .

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

Pr ovi de wi t h t he t op gui de syst em speci f i ed i n Sect i on 05 12 00 STRUCTURAL 
STEEL.   Pr ovi de c l ot h- i nser t ed neopr ene weat her i ng f ast ened t o t op of  door  
l eaves t o engage t he head f l ashi ng when door s ar e c l osed.

2. 1. 12   Fasteners

Hot  di pped gal vani zed.

2. 1. 13   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, 
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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 ypes of  subst r at e t o whi ch i t  wi l l  be appl i ed.

2. 1. 14   Primer

Zi nc- Ri ch Epoxy Pr i mer  per  Sect i on 09 97 13. 27.

2. 1. 15   Starters

Pr ovi de magnet i c  r ever si ng st ar t er s i n NEMA I CS 6,  Type 12 encl osur es 
equi pped wi t h access door - cont r ol l ed,  f used saf et y di sconnect  swi t ches.   
St ar t er s shal l  be f act or y wi r ed wi t h over l oad and under vol t age pr ot ect i on,  
mechani cal  and el ect r i cal  i nt er l ocks,  auxi l i ar y cont act s,  r el ays and t i mi ng 
devi ces as r equi r ed,  cont r ol  c i r cui t  t r ansf or mer s,  and a number ed t er mi nal  
st r i p.   The cont r ol  c i r cui t  t r ansf or mer  shal l  r educe t he vol t age i n t he 
cont r ol  c i r cui t s  t o 120 vol t s or  l ess,  and shal l  conf or m t o UL 506.

2. 1. 16   Electrical

Pr ovi de condui t ,  wi r e,  f l exi bl e cabl es,  boxes,  devi ces,  and accessor i es[ ,  
and i nst al l  t r ol l ey duct , ]  under  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   I f  per manent  el ect r i cal  power  i s not  avai l abl e when door  
i nst al l at i on i s compl et e,  pr ovi de t empor ar y power  i n accor dance wi t h 
di st r i but i on syst em r equi r ement s i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM,  f or  t est i ng and adj ust i ng t he door s.

2. 2   FABRICATION

2. 2. 1   Doors

2. 2. 1. 1   Fr ames and Fr ami ng

Door  l eaves shal l  be of  wel ded or  bol t ed const r uct i on.   Joi 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.   Ver t i cal  
member s shal l  be cont i nuous t hr oughout  t he hei ght  of  t he door .   When 
r equi r ed,  pr epar e spl i ces 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.   Fr ames and f r ami ng member s shal l  be 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 
one mm i n 2 met er s 1/ 8 i nch i n 20 f eet .   Pr ovi de di agonal  br aci ng so t hat  
t he compl et ed l eaf  assembl y wi l l  be br aced t o wi t hst and shi ppi ng,  assembl y,  
and oper at i onal  l oads.   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  var i ous par t s such as cover  sheet s shal l  be gr ound smoot h.   
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.

2. 2. 1. 2   Ext er i or  Cover i ng and I nt er i or  Li ner  Sheet s

Fl at  sheet s shal l  be f ast ened t o t he f r ame ei t her  by edge wel di ng,  pl ug 
wel di ng,  or  t hr eaded f ast ener s 300 mm 12 i nches o. c.   Wher e f l at  sheet s ar e 
at t ached as ei t her  ext er i or  cover i ng or  i nt er i or  l i ner  sheet s,  t he c l ear  
unsuppor t ed ar ea shal l  not  exceed 2. 5 squar e met er s 25 squar e f eet .   Make 
edges of  ext er i or  sheet s weat her t i ght  wi t h seal ant .

2. 2. 2   Locki ng Devi ces

Do not  pr ovi de l ocki ng devi ces on mot or - oper at ed hangar  door s.
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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  i n t he event  of  power  f ai l ur e.   The t r act or  pul l  shal l  be 
desi gned f or  dr i ve f or ce t o t ow door  or  22240 N 5000 pounds whi chever  i s  
gr eat er .   Mi ni mum t hi ckness st eel  pl at e shal l  be 10 mm 3/ 8 i nch.

2. 2. 4   Tr ack Cl eaner s

Pr ovi de a devi ce t o c l ear  debr i s f r om t he r ai l  head and wheel  f l ange 
gr ooves as t he l eaf  i s  moved.

2. 2. 5   Insulation

Secur e i nsul at i on t o door s wi t h c l i ps,  st uds,  or  adhesi ve.   Pr ot ect  
i nsul at i on wi t hi n 2400 mm 8 f eet  of  f l oor  wi t h st eel  l i ner  sheet s secur ed 
t o f r ami ng 300 mm 12 i nches o. c. .  at  edges wi t h hot  di pped gal vani zed,  
sel f - t appi ng scr ews.

2. 2. 6   Cabl e Syst em f or  Gr oup Door s

The mi ni mum si ze f or  t he cabl e whi ch i nt er connect s t he l eaves shal l  be 10 mm
 3/ 8 i nch;  t he cabl es shal l  be i mpr oved pl ow st eel  wi t h l ubr i cat ed hemp 
cent er s or  wi r e r ope cor es.   Sheaves over  whi ch t he cabl es oper at e shal l  
have a di amet er  of  at  l east  18 cabl e di amet er s and ei t her  seal ed bal l - or  
r ol l er - t ype bear i ngs or  gr aphi t e br onze bear i ngs of  a suf f i c i ent  capaci t y 
f or  t he oper at i ng l oads.   Gr ease f i t t i ngs shal l  be pr ovi ded f or  t he sheave 
bear i ngs unl ess per manent l y l ubr i cat ed bear i ngs ar e used.

2. 3   OPERATION

**************************************************************************
NOTE:   Door  t ype,  oper at i on and cont r ol  wi l l  depend 
upon use and conf i gur at i on of  t he hangar .  Choose one 
of  t he 3 t ypes of  oper at i on i n t he par agr aphs bel ow 
compat i bl e wi t h t he desi gn r equi r ement s.

NOTE:   See UFC 4- 211- 01 -  Ai r cr af t  Mai nt enance 
Hangar s f or  l i mi t at i ons on t ypes,  oper at i on and 
cont r ol  of  St eel  Sl i di ng Hangar  Door s al l owed f or  
ai r cr af t  mai nt enance hangar s.

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

2. 3. 1   Hangar  Door  Types

Hangar  door s shal l  be [ uni di r ect i onal ]  [ bi par t i ng]  [ as i ndi cat ed] .

2. 3. 1. 1   I ndi v i dual l y Oper at ed Door s

Each door  l eaf  shal l  have a separ at e,  t r act i on- dr i ve oper at i ng uni t  dr i v i ng 
one or  mor e of  t he bot t om wheel s.   Each l eaf  shal l  have a mot or - mount ed,  
spr i ng- set ,  sol enoi d- r el eased mot or  br ake.   Each l eaf  shal l  move 
i ndependent l y of  t he ot her  l eaves.   Pr ovi de door s t hat  r equi r e oper at i ng 
per sonnel  t o wal k wi t h t he l eaf  as i t  moves.

2. 3. 1. 2   Fl oat i ng Gr oup Door s

**************************************************************************
NOTE:   Consi der  v i sual  appear ance when usi ng t he 
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anchor ed or  wr apar ound cabl e syst em.   The cabl es 
used t o move t he door  l eaves ar e exposed t o v i ew.

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

[ Each gr oup of  t hr ee or  mor e l eaves shal l  have a separ at e,  t r act i on- dr i ve 
oper at i ng uni t  l ocat ed i n each end l eaf  of  t he f l oat i ng gr oup door s,  whi ch 
dr i ves one or  mor e wheel s of  t he end l eaf ,  and a wr apar ound cabl e syst em on 
t he i nt er medi at e l eaves coupl ed t o each end l eaf ;  or  an i nt er l eaf  pi ckup 
syst em.   Movement  of  ei t her  end l eaf  shal l  al l ow st acki ng and unst acki ng of  
t he ot her  end and shal l  al so al l ow i nt er medi at e l eaves t o move i n concer t .   
The gr oup of  l eaves t r avel i ng abr east  may t hen be posi t i oned as desi r ed i n 
t he openi ng.   Pr ovi de necessar y cabl es,  f i t t i ngs,  cabl e sheaves,  housi ngs,  
guar ds,  pi ckups,  br acket s,  anchor s,  and mi scel l aneous har dwar e.

] 2. 3. 1. 3   Anchor ed Gr oup Door s

[ Each gr oup of  l eaves shal l  have a t r act i on- dr i ve oper at i ng uni t  l ocat ed i n 
t he l ead l eaf  of  t he gr oup and dr i v i ng one or  mor e wheel s of  t he l ead 
l eaf . [   The l eaves i n each gr oup shal l  s t ar t  t o move at  t he same t i me and 
ar r i ve at  t hei r  f ul l y  open or  f ul l y  c l osed posi t i ons s i mul t aneousl y. ]   
Pr ovi de necessar y cabl es,  f i t t i ngs,  sheaves,  housi ngs,  guar ds,  pi ckups,  
br acket s,  anchor s,  and mi scel l aneous har dwar e.

] 2. 3. 2   Oper at i ng Uni t s

**************************************************************************
NOTE:   Del et e " l ead"  f or  i ndi v i dual l y oper at ed 
door s.   Leave i n f or  gr oup door s.

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.

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

Each oper at i ng uni t  shal l  move i t s [ l ead]  l eaf  at  a speed of  appr oxi mat el y 
20 met er s 60 f eet  per  mi nut e at  zer o wi nd l oad condi t i ons and t o be 
oper abl e up t o and i ncl udi ng a maxi mum wi nd l oad of  0. 718 ki l opascal s 15 
pounds per  squar e f oot .   The oper at i ng uni t s shal l  consi st  of  ei t her  a 
separ at e mot or  and gear  r educer  or  a gear head mot or ,  hi gh- speed shaf t  
br ake,  and necessar y r ol l er  chai ns and spr ocket s.   The syst ems shal l  be 
pr ovi ded wi t h over l oad pr ot ect i on f or  t he dr i ve uni t s and a means f or  
emer gency t r act or  t owi ng oper at i on.

a.   Mot or s shal l  be NEMA MG 1,  hi gh- st ar t i ng t or que,  r ever si bl e t ype wi t h 
suf f i c i ent  hor sepower  and t or que out put  t o oper at e t he l eaves i n ei t her  
di r ect i on f r om any posi t i on under  zer o wi nd l oad condi t i ons at  not  mor e 
t han 75 per cent  of  t hei r  r at ed capaci t y.   Mot or s shal l  oper at e on 
cur r ent  vol t age of  t he char act er i st i cs i ndi cat ed at  not  mor e t hat  3600 
[ 1800]  r pm.   Mot or  encl osur es shal l  be dr i p- pr oof  t ype or  NEMA 
t ot al l y- encl osed,  f an- cool ed ( TEFC)  [ t ot al l y- encl osed,  wash- down 
( TEWD) ]  t ype.   Mot or s shal l  have a mi ni mum ser vi ce f act or  of  1. 2.

b.   Gear  r educt i on uni t s shal l  al l ow a r ever sal  of  ef f or t  t hr ough t he gear s 
wi t hout  damage t o t he uni t s.

c.   Oper at i ng mechani sms shal l  be cover ed on t he i nt er i or  of  t he l eaf  by a 
hi nged 1. 5 mm t hi ck 16 gage f l at  st eel  cover .
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2. 3. 3   Br aki ng Syst ems

Br aki ng syst ems shal l  be desi gned t o ensur e st oppage of  t he l eaves under  
nor mal ,  dr y r ai l  condi t i ons wi t hi n t he saf et y edge over t r avel  l i mi t .   The 
br aki ng syst ems shal l  be ei t her  a magnet i c,  spr i ng- set ,  sol enoi d- r el eased 
br ake or  hydr aul i c t ype.   Pr ovi de a hand r el ease t o r el ease t he br ake when 
i t  becomes necessar y t o move t he l eaf  wi t h an out s i de f or ce.   The hand 
r el ease shal l  be an aut omat i c r eset  t ype so t hat  t he br ake wi l l  be oper abl e 
dur i ng subsequent  el ect r i cal  oper at i on of  t he door .

2. 3. 4   Controls

Door s shal l  be cont r ol l ed by const ant  pr essur e push but t ons mount ed on t he 
door  l eaves.   Removi ng pr essur e f r om t he but t on shal l  s t op t he movement  of  
t he l eaves.   The cont r ol  equi pment  shal l  conf or m t o NEMA I CS 1 and 
NEMA I CS 2.   I nt er i or  push but t ons shal l  be mushr oom head t ype,  mount ed i n 
heavy- dut y,  oi l - t i ght  encl osur es conf or mi ng t o NEMA I CS 6,  Type 13,  except  
t hat  encl osur e f or  r ever si ng st ar t er  wi t h di sconnect  swi t ch shal l  be Type 
12. [   Ext er i or  push but t ons shal l  be i n wat er t i ght  encl osur es conf or mi ng t o 
NEMA I CS 6,  Type 4. ]

2. 3. 4. 1   Push But t ons f or  I ndi v i dual l y Oper at ed Door s

The l eaves mount ed on t he out er  r ai l s  shal l  have t he push but t ons mount ed 
on t he ext er i or  f ace;  t he l eaves on t he i nner  r ai l s  shal l  have t he but t ons 
mount ed on t he i nt er i or  f ace;  and t he l eaves on t he mi ddl e r ai l s  shal l  have 
t he but t ons mount ed on bot h t he ext er i or  and i nt er i or  f aces.   The but t on at  
each edge of  a l eaf  shal l  al l ow t he l eaf  t o t r avel  wi t h t hat  edge as t he 
l eadi ng edge onl y.   The cont r ol s shal l  not  be r ever si bl e.   Locat i on of  each 
cont r ol  but t on shal l  be as i ndi cat ed.

2. 3. 4. 2   Push But t ons f or  Fl oat i ng Gr oup Door s

Each gr oup shal l  be cont r ol l ed by push but t on st at i ons mount ed at  each end 
of  each gr oup of  l eaves.   St at i ons shal l  cont ai n one but t on f or  st acki ng 
t he l eaves,  one but t on f or  unst acki ng t he l eaves,  and a t hi r d but t on f or  
movi ng t he l eaves i n a gr oup.   The l eaves mount ed on t he out er  r ai l  shal l  
have t he push but t ons mount ed on t he ext er i or  f ace.   The l eaves mount ed on 
t he i nner  r ai l  shal l  have t he push but t ons mount ed on t he i nt er i or  f ace.   
Locat i on of  each cont r ol  st at i on shal l  be shown on manuf act ur er ' s dr awi ngs.

2. 3. 4. 3   Push But t ons f or  Anchor ed Gr oup Door s

Each gr oup shal l  be cont r ol l ed by a t wo- but t on push but t on st at i on mar ked 
" OPEN"  and " CLOSE"  mount ed near  t he i nsi de l eadi ng edge of  t he l ead l eaf .

2. 3. 5   Li mi t  Swi t ches

Pr ovi de l i mi t  swi t ches t o pr event  over t r avel  and bumpi ng.   Saf et y edges 
shal l  not  be used as l i mi t  swi t ches.

2. 3. 5. 1   Pl unger - Type Li mi t  Swi t ches

Pr ovi de [ at  each edge of  each l eaf  of  i ndi v i dual l y  oper at ed door s]  [ at  each 
end of  each gr oup of  f l oat i ng gr oup door s] .   Li mi t  swi t ches shal l  be 
act uat ed by 20 mm 3/ 4 i nch di amet er  st ai nl ess st eel  r ods of  adj ust abl e 
l engt h,  gui ded at  bot h ends wi t h nonmet al l i c  bear i ngs and wi t h t ape- t ype 
const ant  f or ce spr i ngs t o r et ur n t he r ods t o t hei r  nor mal  posi t i on af t er  
act uat i on.  The act uat i ng r ods shal l  have suf f i c i ent  over t r avel  so t hat  t he 
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l eaves cannot  bump one anot her  or  any por t i on of  t he bui l di ng or  be damaged 
when bei ng t owed.   Each r od shal l  be adj ust abl e 6 i nches pl us or  mi nus f r om 
i t s nor mal  posi t i on.

2. 3. 5. 2   Lever  Ar m Type Li mi t  Swi t ches

Pr ovi de f or  anchor ed gr oup door s t o st op t he t r avel  of  each gr oup i n t he 
f ul l y  open and f ul l y  c l osed posi t i ons.   The l i mi t  swi t ches shal l  be:

a.   Posi t i ve act i ng,  snap act i on,  l ever  ar m t ype wi t h act uat i ng cams 
desi gned wi t h suf f i c i ent  over t r avel  t o per mi t  t he gr oup t o come t o a 
compl et e st op wi t hout  over t r avel i ng t he l i mi t  swi t ches.

b.   Mount ed on t he l eaves,  and t he act uat i ng cams mount ed ei t her  on t he t op 
gui des or  on adj acent  door  l eaves.

2. 3. 6   Saf et y Edges

**************************************************************************
NOTE:   Edi t  t o sui t  t ype of  door  oper at i on r equi r ed.

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

Pr ovi de f ai l - saf e saf et y edges on [ each edge of  each l eaf  of  i ndi v i dual l y 
oper at ed door s]  [ each l eadi ng and t r ai l i ng edge of  dr i ve l eaves f or  
f l oat i ng gr oup door s]  [ t he l eadi ng edge of  t he dr i ve l eaf  of  anchor ed gr oup 
door s]  f r om 25 mm one i nch above t he f l oor  t o t he t op of  t he door  l eaf .   
For  l eaves 300 mm 12 i nches t hi ck ( i ncl udi ng s i di ng)  or  l ess,  pr ovi de a 
s i ngl e r un of  saf et y edge t he f ul l  wi dt h of  door .   For  l eaves over  300 mm 
12 i nches t hi ck ( i ncl udi ng s i di ng, )  pr ovi de a doubl e r un of  saf et y edge 
spaced t o pr ovi de t he maxi mum degr ee of  saf et y i n st oppi ng t he l eaves.   For  
l eaves over  300 mm 12 i nches t hi ck ( i ncl udi ng s i di ng)  pr ovi de a doubl e r un 
of  saf et y edges on t he out er  edge of  each si de of  door  l eaf  cover i ng no 
l ess t han 80 per cent  of  l eaf .

a.   Desi gn:   Pr ovi de saf et y edges t o pr ovi de a mi ni mum of  90 mm 3- 1/ 2 i nches
 of  over t r avel  af t er  act uat i on unt i l  sol i d r esi st ance i s met  and door  
mot i on comes t o a compl et e st op.   I f  door  r equi r es mor e t han 90 mm 
3- 1/ 2 i nches t o come t o a compl et e st op,  pr ovi de addi t i onal  over t r avel  
bui l t  i nt o saf et y edge t he di st ance r equi r ed f or  door  mot i on t o come t o 
a compl et e st op.   Use el ect r i c  saf et y edges.

b.   Specs:   Use sensi ng edges of  r ei nf or ced pol yvi nyl  chl or i de cover  or  
ot her  Gover nment - appr oved mat er i al  wi t h chemi cal  r esi st ance t o di esel  
and JP- 4 f uel ,  hydr aul i c f l ui ds,  SAE- 30 oi l  and sal t  wat er .   Use cover  
t hat  pr ovi des her met i c seal  f or  weat her  and moi st ur e r esi st ant  
pr ot ect i on of  i nt er nal  f oam and cont act  el ement s.   I nt er nal  f oam may be 
pol yur et hane and/ or  l at ex f oam per  mi l i t ar y speci f i cat i on MI L- R- 5001,  
medi um densi t y.   Use t wo cont act  el ement s separ at ed by per f or at ed f oam 
or  ot her  Gover nment  - appr oved mat er i al s and desi gn t o per f or m t he 
swi t chi ng f unct i on when t he sensi ng edge encount er s an obst r uct i on 
al ong any por t i on of  i t s  act i ve l engt h.

c.   Oper at i on:   Act uat i on of  t he saf et y edge on l eadi ng edge of  a gr oup of  
l eaves shal l  s t op movement  of  t he gr oup.   Act uat i on of  a saf et y edge 
shal l  l ock out  t he mot or  cont r ol  i n t he di r ect i on of  t r avel  unt i l  
r eset ,  but  shal l  per mi t  t he door  t o be r ever sed away f r om t he 
obst r uct i on whi ch t r i pped t he saf et y edge.   Saf et y edges shal l  be al i ve 
onl y when door s ar e movi ng.   Saf et y edges shal l  be r eset  by movi ng 
door s away f r om t he obst r uct i on.   The l ower  por t i on of  t he saf et y edges 
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t o a hei ght  of  appr oxi mat el y 1500 mm 5 f eet  shal l  be i ndependent l y 
r emovabl e f or  conveni ence i n ser v i c i ng or  r epai r .   The r emai nder  of  t he 
edge may be i n one pi ece up t o a maxi mum of  6000 mm 20 f eet .

d.   Bumper ( s) :   Each door  l eaf  edge pr ovi ded wi t h a saf et y edge shal l  be 
pr ot ect ed by a spr i ng t ype bumper ( s) .   Bumper  shal l  be desi gned t o 
absor b 150 per cent  of  t he door  dr i ve f or ce when door  i s  pushed i n an 
emer gency.   For  cont i nuous saf et y edges,  bumper s shal l  ext end t o t he 
s i des.   For  sect i onal  saf et y edges,  t he bumper  can i nt er r upt  t he saf et y 
edge f or  a di st ance not  gr eat er  t han 305 mm 12 i nches.

e.   Keyed bypass:   Pr ovi de a keyed bypass t o t he door  cont r ol s t o r ender  
t he saf et y edges i n a t empor ar y " r epai r "  mode,  i f  necessar y.   The door  
dr i ve shal l  be r est or ed f r om i t s " f ai l  saf e"  mode by act i vat i on of  t he 
keyed bypass.

2. 3. 6. 1   El ect r i cal  Saf et y Edges

Connect  t he saf et y edge i n ser i es wi t h t he necessar y r el ays and r esi st or s 
t o make t he syst em compl et e.   The ser vi ce shal l  be not  mor e t han 24 vol t s 
and t he c i r cui t  shal l  be nor mal l y  ener gi zed so t hat  t he mal f unct i on of  any 
of  t he component  par t s wi l l  make t he door  i noper at i ve.   Wi r e sensi ng edges 
t o pr ovi de f or  cont r ol  r el i abl e 4- wi r e oper at i on of  hangar  door  so t hat  any 
power  l oss t o t he sensi ng edges i s exper i enced,  t hen t he door  becomes 
i noper abl e unt i l  power  i s r est or ed and a r eset  oper at i on i s i ni t i at ed.   
I nst al l  sensi ng edges t o oper at e t hr ough a nor mal l y ener gi zed r el ay so t hat  
when t he sensi ng edge i s compr essed t he r el ay cont act s open.   I nst al l  r el ay 
cont act s t o al so open i f  any component  i n t he sensi ng edge cont r ol  c i r cui t  
i s  br oken so as t o br eak cont i nui t y.   Use 24 vol t s  el ect r i cal  ser vi ce t o 
t he cont r ol  c i r cui t .   Ensur e ser v i ce t o t he sensi ng edge does not  exceed a 
nomi nal  24 vol t s .   I nst al l  a l ar ge r ed i ndi cat or  l i ght  and/ or  a l oud s i r en,  
t o be s i mul t aneousl y act i vat ed wi t h t he act uat i on of  any sensi ng edge,  t o 
i ndi cat e t he pr esence of  an obst r uct i on.

2. 3. 7   War ni ng Devi ce

Pr ovi de a c l ear l y audi bl e s i gnal  on each [ i ndi v i dual l y oper at ed l eaf ]  
[ gr oup of  l eaves] .   The war ni ng devi ce shal l :

a.   Oper at e when t he push but t on i s act uat ed f or  movement  of  t he door  i n 
ei t her  di r ect i on;

b.   Sound 5 seconds bef or e t he door  moves,  and whi l e t he door  i s  movi ng;  and

c.   Consi st  of  not  l ess t han a 150 mm 6 i nch di amet er  bel l  or  equi val ent  
deci bel - r at ed hor n,  l oud enough t o be hear d i n t he hangar  and on t he 
apron.

d.   Have a di st i nct  war ni ng sound t hat  i s  di f f er ent  t han al l  ot her  war ni ng 
syst em sounds i n t he hangar  bay.

2. 3. 8   Emer gency Oper at i on

Hangar  door s[ ,  i ncl udi ng t ai l  door s, ]  shal l  be const r uct ed and equi pped so 
t hat  t hey can be oper at ed- manual l y or  by t r act or s f r om t he hangar  f l oor  i n 
case of  power  f ai l ur e.   Manual  oper at i on of  hangar  door s shal l  be desi gned 
t o avoi d damage t o saf et y edges.
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2. 3. 9   El ect r i cal  Wor k

**************************************************************************
NOTE:   I nser t  t he f ol l owi ng i nt o Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.

" HANGAR DOORS:   Pr ovi de f i el d wi r i ng[  and t r ol l ey 
duct  i nst al l at i on]  f or  hangar  door s under  t hi s 
sect i on i n accor dance wi t h door  manuf act ur er ' s 
wr i t t en i nst r uct i ons,  dr awi ngs and di agr ams,  and 
NFPA 70 and NEMA I CS 1.   Pr ovi de condui t ,  wi r i ng,  
boxes,  cabl es,  devi ces,  and accessor i es under  t hi s  
sect i on.   I f  per manent  el ect r i cal  power  i s not  
avai l abl e when door  i nst al l at i on i s compl et e,  
pr ovi de t empor ar y power  f or  t est i ng and adj ust i ng 
door s f or  pr oper  oper at i on. [   Tr ol l ey duct s wi l l  be 
f ur ni shed by door  manuf act ur er  and i nst al l ed under  
t hi s sect i on i n accor dance wi t h door  manuf act ur er ' s 
appr oved dr awi ngs. ] [   Dr aped or  f est ooned cabl es or  
cabl e r eel s shal l  be pr ovi ded under  t hi s sect i on.   
Cabl e shal l  be ext r a- f l exi bl e Type SD,  and shal l  
have a spr i ng- l oaded,  aut omat i c t ake- up r eel ,  
coi l - cor d,  dr aped cabl e,  or  equi val ent  devi ce. ]  [ as 
indicated.]"

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

The door  manuf act ur er  shal l  pr ovi de t he pr oper  el ect r i cal  equi pment  and 
cont r ol s bui l t  i n accor dance wi t h t he l at est  NEMA I CS 1, NEMA I CS 2,  and 
NEMA I CS 6 st andar ds.   Equi pment ,  cont r ol  c i r cui t s,  and saf et y edge 
ci r cui t s shal l  conf or m t o NFPA 70.   Wher e l ocat ed 450 mm 18 i nches or  l ess 
above t he f l oor ,  t hey shal l  be expl osi on- pr oof  as def i ned i n NFPA 70, 
Ar t i c l e 513.   Manual  or  aut omat i c cont r ol  devi ces necessar y f or  mot or  
oper at i on of  t he door s shal l  be pr ovi ded,  i ncl udi ng push but t on st at i ons,  
l i mi t  swi t ches,  combi nat i on f used di sconnect  swi t ches and magnet i c 
r ever si ng st ar t er s,  cont r ol  c i r cui t  t r ansf or mer s,  r el ays,  t i mi ng devi ces,  
war ni ng devi ces,  and t r ol l ey duct s wi t h col l ect or s or  t r ol l eys.

2. 3. 9. 1   Tr ol l ey Duct s

**************************************************************************
NOTE:   I ndi v i dual l y mot or - oper at ed door s and 
f l oat i ng gr oup door s shoul d al ways be pr ovi ded wi t h 
a t r ol l ey duct  syst em t o br i ng power  t o door  
l eaves.   Anchor ed gr oup door s,  i f  openi ng wi dt h i s  
not  excessi ve,  can be equi pped wi t h dr aped or  
f est ooned cabl es or  cabl e r eel s.   I f  openi ng wi dt h 
exceeds 36 met er s 120 f eet ,  a t r ol l ey duct  syst em 
shoul d be used.   Tr ol l ey duct  syst ems shoul d be 
speci f i ed t o be f ur ni shed by door  manuf act ur er  but  
i nst al l ed under  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM i n accor dance wi t h door  
manuf act ur er ' s dr awi ngs.   Onl y door  manuf act ur er  i s  
pr oper l y qual i f i ed t o know wher e t o pl ace t r ol l ey 
duct  so t her e i s  adequat e c l ear ance and 
noninterference.

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

Pr ovi de one or  mor e r uns of  t r ol l ey duct  as r equi r ed f or  t he door  syst em 
pr ovi ded.   Duct s shal l  have sol i d copper  conduct or s i n a pr ot ect i ve st eel  
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[ or  pol yvi nyl  chl or i de]  housi ng.   Locat e duct s as shown on door  
manuf act ur er ' s dr awi ngs.   Pr ovi de adequat e c l ear ances i n t he t op gui de 
syst em f or  t he duct s.

a.   Each r un shal l  consi st  of  t he r equi r ed number  of  sect i ons of  st r ai ght  
t r ack,  a sect i on of  dr opout  t r ack,  f eed boxes,  end caps,  coupl i ngs,  
hanger s,  and ot her  accessor i es t o make t he syst em compl et e and 
wor kabl e.   Pr ovi de expansi on t r acks i n each r un wher e t he syst em 
cr osses a bui l di ng expansi on j oi nt  i n t he r oof  const r uct i on and i n t he 
t op gui des.

b.   Fur ni sh one t r ack- suppor t ed t andem t r ol l ey or  sel f - suppor t i ng col l ect or  
f or  each [ i ndi v i dual l y mot or - oper at ed door ]  [ gr oup of  door s] ,  compl et e 
wi t h spr i ng- l oaded br ush cont act s.   Pr ovi de t r ol l ey pul l i ng br acket s 
and cor r osi on- pr ot ect ed chai ns at t ached f r om each si de of  t he pul l i ng 
br acket  t o each si de of  t he t andem t r ol l ey or  suppor t  br acket  f or  
sel f - suppor t i ng col l ect or s.

2. 3. 9. 2   El ect r i cal  Cabl es

**************************************************************************
NOTE:   Dr aped or  f est ooned cabl es and cabl e r eel s 
shoul d be speci f i ed t o be f ur ni shed and i nst al l ed 
under  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

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

Fl at  f est oon f l exi bl e cabl es wi t h suppor t  t r ack syst em or  cabl e r eel s wi t h 
cabl e suppor t  syst em shal l  be pr ovi ded  i n accor dance wi t h t he door  
manuf act ur er ' s appr oved dr awi ngs and wi r i ng di agr ams.

2. 4   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 
par agr aph,  SURFACES TO BE COATED:

Sect i on 08 34 16. 10 STEEL SLI DI NG 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. 4. 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 
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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.

2. 4. 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. 5   SIGNAGE

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   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,  t he hangar  r oof  i s  under  f ul l  dead l oad,  and t he t op 
gui de and r ai l  syst ems ar e wi t hi n speci f i ed t ol er ances.

3. 1. 1   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. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Manuf act ur er ' s Fi el d Ser vi ces

Pr ovi de an aut hor i zed r epr esent at i ve of  t he door  manuf act ur er  t o super vi se 
er ect i on of  door s.

3. 2. 2   Tests

I mmedi at el y af t er  t he door  i nst al l at i on i s compl et e,  t he door  manuf act ur er  
or  hi s r epr esent at i ve shal l  per f or m a compl et e oper at i ng t est  i n t he 
pr esence of  t he Cont r act i ng Of f i cer .   Cor r ect  def ect s di scl osed by t he 
t est .   Ret est  t he door s and adj ust  t hem unt i l  t he ent i r e i nst al l at i on i s 
f ul l y  oper at i onal  and accept abl e t o t he Cont r act i ng Of f i cer .

3. 3   ELECTRI CAL WORK

NFPA 70.   Pr ovi de al l  condui t ,  wi r i ng,  and mount i ng of  cont r ol s i n 
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accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

        - -  End of  Sect i on - -
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