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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  ver t i cal  l i f t  f abr i c door 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 
pr esent .   For  exampl e,  i f  pr ovi di ng a s i ngl e door  
( l eaf )  r emove r equi r ement s f or  mul l i ons,  mul l i on 
pi t s, and ot her  appl i cabl e door  el ement s.

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 an al t er nat i ve t o t r adi t i onal  
hor i zont al  st eel  s l i di ng door s.   Cont act  t he NAVFAC 
Engi neer i ng I nnovat i on and Cr i t er i a Of f i ce f or  mor e 
i nf or mat i on.

The door  syst em desi gn needs t o pr ovi de f or  
al t er nat e means of  oper at i ng door s i n t he event  of  
l oss of  power .

As of  t hi s wr i t i ng,  t he f abr i c ut i l i zed i n t hese 
door s does not  compl y wi t h i mpact - r esi st ance 
r equi r ement s on f aci l i t i es i n DoD " wi nd- bor ne debr i s 
r egi ons"  and do not  meet  t he t est i ng cr i t er i a of  
ASTM E1996/ ASTM E1886 ( Ref er  t o UFC 3- 310- 01 
Par agr aph 2- 4. 6 f or  addi t i onal  i nf or mat i on) .   
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Test i ng i s under way by some manuf act ur er s t o f i nd 
and devel op ver t i cal  l i f t  f abr i c door  syst ems whi ch 
meet  t hese r equi r ement s.

When t hi s speci f i cat i on i s used f or  a f uel  cel l  
mai nt enance hangar ,  pai nt  hangar ,  or  cor r osi on 
cont r ol  hangar  t he hazar dous cl assi f i cat i on may 
i mpact  el ect r i cal  component s of  t he ver t i cal  l i f t  
f abr i c door  syst em -  such as t he el ect r i cal  dr i ve,  
l i mi t  swi t ches,  cont r ol  panel s,  and ot her  el ect r i cal  
devi ces.   Al l  el ect r i cal  devi ces wi t hi n t he 
hazar dous cl assi f i cat i on ar eas must  be speci f i ed t o 
be r at ed f or  t he hazar dous l ocat i on wher e el ect r i cal  
equi pment  i s i nst al l ed.

To pr oper l y coor di nat e wi t h t hi s speci f i cat i on,  t he 
dr awi ngs must ,  at  a mi ni mum,  i ndi cat e t he f ol l owi ng 
i nf or mat i on:

  1.   Si ze and ar r angement  of  door s i ncl udi ng,  i f
      appl i cabl e,  c l ear ances i n accor dance wi t h UFC
      4- 211- 01 Par agr aph 2. 3 MI NI MUM AI RCRAFT
      MAI NTENANCE BAY CLEARANCES.
  2.   Pr ef er r ed l ocat i on of  mul l i ons,  mul l i on pi t s
      and mul l i on swi ng,  as appl i cabl e.
  3.   El ect r i cal  and st r uct ur al  pr ovi s i ons and
      pr ef er r ed l ocat i ons f or  hoi st s,  mot or s and
      cont r ol  cent er .
  4.   Locat i on and t ype of  any r equi r ed per sonnel
      door s and ext ent  of  any non- f abr i c f l at  panel
      door  ar ea( s) .
  5.   Desi gn wi nd vel oci t y and 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 bel ow ent i t l ed,
      WI ND LOADS f or  mor e det ai l ed r equi r ement s.
  6.   Ant i c i pat ed,  ser vi ce l evel  maxi mum ver t i cal
      def l ect i ons ( up and down)  of  t he bui l di ng
      st r uct ur e f r om whi ch t he door  syst em wi l l  be
      suppor t ed.   Def l ect i ons shoul d not  i ncl ude
      dead l oad -  but  shoul d be i ndi cat i ve of  t he
      ant i c i pat ed def l ect i ons t hat  may be
      exper i enced dur i ng t he l i f e t he door  and
      bui l di ng.   Addi t i onal l y,  t he st r uct ur al
      engi neer  of  r ecor d shal l  coor di nat e wi t h
      manuf act ur er s on suppor t i ng st r uct ur e
      ser vi ceabi l i t y  l i mi t at i ons and pr ovi de camber
      t o ant i c i pat e deadl oads i ncl udi ng t he wei ght
      of  t he door .

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

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 
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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 si 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.

ALUMI NUM ASSOCI ATI ON ( AA)

AA ADM ( 2020)  Al umi num Desi gn Manual

AA DAF45 ( 2003;  Reaf f i r med 2009)  Desi gnat i on Syst em 
f or  Al umi num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 611 ( 2014)  Vol unt ar y Speci f i cat i on f or  
Anodi zed Ar chi t ect ur al  Al umi num

AAMA 2605 ( 2020)  Vol unt ar y Speci f i cat i on,  
Per f or mance Requi r ement s and Test  
Pr ocedur es f or  Super i or  Per f or mi ng Or gani c 
Coat i ngs on Al umi num Ext r usi ons and Panel s

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  
Bui l di ngs

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2020)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A5. 10/ A5. 10M ( 2023)  Wel di ng Consumabl es -  Wi r e 
El ect r odes,  Wi r es and Rods f or  Wel di ng of  
Al umi num and Al umi num- Al l oys -  
Cl assi f i cat i on

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel
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AWS D1. 2/ D1. 2M ( 2014;  Er r at a 1 2014;  Er r at a 2 2020)  
St r uct ur al  Wel di ng Code -  Al umi num

AWS D1. 8/ D1. 8M ( 2016)  St r uct ur al  Wel di ng Code—Sei smi c 
Suppl ement

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

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 A653/ A653M ( 2023)  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 A992/ A992M ( 2022)  St andar d Speci f i cat i on f or  
St r uct ur al  St eel  Shapes

ASTM A1023/ A1023M ( 2021)  St andar d Speci f i cat i on f or  St r anded 
Car bon St eel  Wi r e Ropes f or  Gener al  
Pur poses

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B221 ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes

ASTM D751 ( 2006;  R 2011)  Coat ed Fabr i cs

ASTM D2136 ( 2002;  R 2012)  Coat ed Fabr i cs -  
Low- Temper at ur e Bend Test

ASTM E84 ( 2023)  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 
Mat er i al s

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)

I EC 60034- 1 ( 2022)  Rot at i ng El ect r i cal  Machi nes – Par t  
1:  Rat i ng and Per f or mance

I EC 60034- 5 ( 2020;  Cor r  1 2024)  Rot at i ng El ect r i cal  
Machi nes – Par t  5:  Degr ees of  Pr ot ect i on 
Pr ovi ded by t he I nt egr al  Desi gn of  
Rot at i ng El ect r i cal  Machi nes ( I P Code)  – 
Cl assi f i cat i on

I EC 60034- 6 ( 1991)  Rot at i ng El ect r i cal  Machi nes Par t  
6:  Met hods of  Cool i ng ( I C Code)

I EC 60034- 14 ( 2007)  Rot at i ng El ect r i cal  Machi nes – Par t  
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14:  Mechani cal  Vi br at i on of  Cer t ai n 
Machi nes wi t h Shaf t  Hei ght s 56 mm and 
Hi gher  – Measur ement ,  Eval uat i on and 
Li mi t s of  Vi br at i on Sever i t y

I EC 60204- 1 ( 2021)  Saf et y of  Machi ner y – Par t  1:  
Gener al  Requi r ement s

I EC 60269- 1 ( 2014)  Low- Vol t age Fuses – Par t  1:  Gener al  
Requi r ement s

I EC 60269- 2 ( 2016)  Low- Vol t age Fuses – Par t  2:  
Suppl ement ar y Requi r ement s f or  Fuses f or  
Use by Aut hor i zed Per sons ( Fuses Mai nl y 
f or  I ndust r i al  Appl i cat i on)  – Exampl es of  
St andar di zed Syst ems of  Fuses A t o K

I EC 60364- 1 ( 2005)  Low- vol t age El ect r i cal  
I nst al l at i ons i n Bui l di ngs -  Par t  1:  
Fundament al  Pr i nci pl es,  Assessment  of  
Gener al  Char act er i st i cs,  Def i ni t i ons

I EC 60364- 5 ( 2009)  Low- Vol t age El ect r i cal  
I nst al l at i ons -  Par t  5- 52:  Sel ect i on and 
Er ect i on of  El ect r i cal  Equi pment  -  Wi r i ng 
Syst ems

I EC 60947- 1 ( 2020;  Cor r  1 2022)  Low- Vol t age Swi t chgear  
and Cont r ol gear  – Par t  1:  Gener al  Rul es

I EC 60947- 2 ( 2016)  Low- Vol t age Swi t chgear  and 
Cont r ol gear  – Par t  2:  Ci r cui t - Br eaker s

I EC 60947- 3 ( 2020;  Cor r  1 2021)  Low- Vol t age Swi t chgear  
and Cont r ol gear  – Par t  3:  Swi t ches,  
Di sconnect or s,  Swi t ch- Di sconnect or s and 
Fuse- Combi nat i on Uni t s

I EC 60947- 4- 1 ( 2023)  Low- vol t age Swi t chgear  and 
Cont r ol gear ,  Par t  4- 1:  Cont act or s and 
Mot or  St ar t er s -  El ect r omechani cal  
Cont act or  and Mot or  St ar t er s

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

NAAMM AMP 500 ( 2006)  Met al  Fi ni shes Manual

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA AB 1 ( 2002)  Mol ded- Case Ci r cui t  Br eaker s,  
Mol ded Case Swi t ches,  and Ci r cui t - Br eaker  
Encl osur es

NEMA I CS 1 ( 2022)  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 2020)  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
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NEMA I CS 5 ( 2017)  I ndust r i al  Cont r ol  and Syst ems:   
Cont r ol  Ci r cui t  and Pi l ot  Devi ces

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA KS 1 ( 2013)  Encl osed and Mi scel l aneous 
Di st r i but i on Equi pment  Swi t ches ( 600 V 
Maxi mum)

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

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

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 79 ( 2015)  El ect r i cal  St andar d f or  I ndust r i al  
Machi ner y

NFPA 220 ( 2024)  St andar d on Types of  Bui l di ng 
Const r uct i on

NFPA 409 ( 2022)  St andar d on Ai r cr af t  Hangar s

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- STD- 889 ( 2021;  Rev D)  Gal vani c Compat i bi l i t y  of  
El ect r i cal l y Conduct i ve Mat er i al s

UFC 1- 200- 01 ( 2022;  wi t h Change 3,  2024)  DoD Bui l di ng 
Code

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

UFC 4- 010- 06 ( 2023)  Cyber secur i t y of  Faci l i t y- Rel at ed 
Cont r ol  Syst ems

UNDERWRI TERS LABORATORI ES ( UL)

UL 98 ( 2016;  Repr i nt  Jan 2022)  UL St andar d f or  
Saf et y Encl osed and Dead- Fr ont  Swi t ches

UL 248- 1 ( 2011)  Low Vol t age Fuses -  Par t  1:  Gener al  
Requi r ement s

UL 248- 12 ( 2011;  Repr i nt  Aug 2020)  Low Vol t age Fuses 
-  Par t  12:  Cl ass R Fuses

UL 489 ( 2016;  Rev 2019)  UL St andar d f or  Saf et y 
Mol ded- Case Ci r cui t  Br eaker s,  Mol ded- Case 
Swi t ches and Ci r cui t - Br eaker  Encl osur es

UL 508 ( 2018;  Repr i nt  Jul  2021)  UL St andar d f or  
Saf et y I ndust r i al  Cont r ol  Equi pment

UL 698A ( 2018;  Rev 2019)  UL St andar d f or  Saf et y 
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I ndust r i al  Cont r ol  Panel s Rel at i ng t o 
Hazar dous ( Cl assi f i ed)  Locat i ons

UL 1449 ( 2021;  Repr i nt  Dec 2022)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  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 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat 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 code f ol l owi ng t he " G"  c l assi f i cat 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 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 speci f i c  t o t hi s pr oj ect ,  seal ed by t he Door  
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Manuf act ur er ' s Regi st er ed Pr of essi onal  Engi neer .

Door  Desi gn;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Di agr ams,  per f or mance cur ves and char act er i st i c cur ves of  
equi pment  and syst ems.

El ect r i c Oper at or ;  G[ ,  [ _____] ]

Mot or s;  G[ ,  [ _____] ]

Door s;  G[ ,  [ _____] ]

Cont r ol s;  G[ ,  [ _____] ]

Door  Fabr i c;  G[ ,  [ _____] ]

Sur ge Pr ot ect i on Devi ce ( SPD) ;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

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

Door  Load Di agr ams;  G[ ,  [ _____] ]

Door  Compl i ance Mat r i x;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Saf et y Ar r est er  Oper at i on Test ;  G[ ,  [ _____] ]

Door  Fabr i c:  ASTM D2136;  G[ ,  [ _____] ]

Door  Fabr i c:  ASTM E84;  G[ ,  [ _____] ]

Door  Fabr i c Connect i on;  G[ ,  [ _____] ]

Wel d I nspect i on Repor t ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

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[ ,  [ _____] ]

Wel di ng Pr ocedur es and Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Accept ance Test i ng Pr ocedur e and Repor t ;  G[ ,  [ _____] ]

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

Door  Oper at i on,  Dat a Package 2;  G[ ,  [ _____] ]

Emer gency and Rout i ne Pr event at i ve Mai nt enance Pl an;  G[ ,  [ _____] ]
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SD- 11 Cl oseout  Submi t t al s

Accept ance Test i ng Pr ocedur e and Repor t ;  G[ ,  [ _____] ]

Manuf act ur er ' s War r ant y;  G[ ,  [ _____] ]

1. 3   DESI GN REQUI REMENTS

1. 3. 1   Door  Desi gn and Component s

The ver t i cal  l i f t  f abr i c 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 and wi t hout  bi ndi ng,  
i nt er f er i ng,  or  damagi ng t he adj acent  st r uct ur e or  i t sel f .   Pr ovi de a door  
wi t h a mi ni mum mai nt enance f r ee oper at i on f or  3 year s or  1, 500 cycl es,  
whi chever  occur s f i r st ,  as count ed by t he door  c l ose l i mi t  swi t ch.   
Const r uct  t he door  wi t h l i mi t ed combust i bl e const r uct i on mat er i al s i n 
accor dance wi t h NFPA 220 and NFPA 409.

I ncl ude a Door  Compl i ance Mat r i x al ong wi t h your  submi t t al  whi ch 
r ef er ences each speci f i cat i on r equi r ement  and t he cor r espondi ng document  
and page number  wher e compl i ance may be ver i f i ed by t he r evi ewer .

Shop dr awi ngs of  mot or s,  al l  el ect r i cal  cont r ol  devi ces,  and al l  
el ect r i cal  cont r ol  panel s,  i ncl udi ng schemat i c di agr ams,  di mensi onal  
dr awi ngs of  cont r ol  panel s,  det ai l s of  cont r ol  panel  i nst al l at i ons,  
i nt er nal  wi r i ng di agr ams of  cont r ol  panel s,  and wi r i ng di agr ams i ndi cat i ng 
al l  ext er nal  connect i ons bet ween cont r ol  panel s and f r om cont r ol  panel s t o 
r emot e cont r ol  devi ces.  Fur ni sh l i s t  of  mat er i al s f or  al l  cont r ol  devi ces,  
bot h i nsi de and r emot e f r om cont r ol  panel s i ncl udi ng manuf act ur er ' s model  
number ,  el ect r i cal  r at i ngs,  l ocat i on,  and quant i t y of  each i t em f ur ni shed.

Show al l  ver t i cal  l i f t  f abr i c door s and component s,  i ncl udi ng t ypes,  
s i zes,  l ocat i ons,  f abr i c,  suppor t i ng,  br aci ng and f r ami ng st eel  and 
al umi num member s,  met al  gages,  f ast ener s,  speed,  har dwar e pr ovi s i ons,  
s i gnage,  i nst al l at i on det ai l s,  and ot her  det ai l s of  const r uct i on.   I ncl ude 
suppor t i ng br acket s f or  mot or s,  l ocat i on of  mot or s,  and saf et y devi ces.   
I ncl ude per sonnel  door ,  mul l i on pi t  and cover  or  r et r act abl e pi n and 
st r i ke i f  ut i l i zed.   Pr ovi de det ai l s f or  t he c l osur e bet ween bul khead and 
door s.   I ncl ude det ai l s f or  suppor t i ng and br aci ng t he door  assembl y f r om 
t he st r uct ur e.  Demonst r at e t hr ough det ai l i ng t hat  t he i ndi cat ed 
super st r uct ur e' s non- dead l oad,  ser vi ce l evel  def l ect i ons ar e accommodat ed 
i n bot h t he downwar d and upwar d di r ect i ons.  I ndi cat e f i ni shes t o be used.

1. 3. 1. 1   St eel  Door  Component s

The door  manuf act ur er ' s r egi st er ed pr of essi onal  engi neer  i s r esponsi bl e 
f or  desi gni ng al l  suppor t i ng,  br aci ng and f r ami ng st eel  member s associ at ed 
wi t h t he door  syst em f or  t he speci f i ed l oads i n accor dance wi t h t he 
r equi r ement s of  AI SC 325 and AI SC 360.   Compl y wi t h t he AWS D1. 1/ D1. 1M 
St andar ds f or  al l  st eel  wel di ng.   Ref er  t o Sect i on 05 12 00 STRUCTURAL 
STEEL f or  ot her  r equi r ement s,  i ncl udi ng bol t ed connect i ons.

1. 3. 1. 2   Al umi num Door  Component s

The door  manuf act ur er ' s r egi st er ed pr of essi onal  engi neer  i s r esponsi bl e 
f or  desi gni ng al l  suppor t i ng,  br aci ng and f r ami ng al umi num member s 
associ at ed wi t h t he door  syst em f or  t he speci f i ed l oads i n accor dance wi t h 
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t he r equi r ement s of  t he Al umi num Associ at i on ( AA ADM) .   Compl y wi t h t he 
AWS D1. 2/ D1. 2M St andar ds f or  al l  al umi num wel di ng.

1. 3. 1. 3   Door  Oper at i onal  Per f or mance

Pr ovi de a door  whi ch does not  bi nd,  cat ch or  become adver sel y out  of  l evel  
dur i ng door  oper at i on.   Door  oper at i on i ncl udes ( 1)  f ul l y  openi ng t hen 
cl osi ng,  ( 2)  par t i al l y  openi ng t hen cl osi ng,  and ( 3)  par t i al l y  openi ng,  
t hen f ul l y openi ng,  and t hen cl osi ng.   Par t i al l y  opened door s may occur  at  
any i nt er medi at e poi nt  and smoot h oper at i on of  t he door  i s r equi r ed wi t h 
smoot h oper at i on wi t hout  bi ndi ng.

1. 3. 2   Loads

Use t he gover ni ng desi gn l oads f or  t he desi gn of  t he door  syst em 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,  UFC 3- 301- 01 
and,  i f  appl i cabl e,  UFC 4- 211- 01,  t he Engi neer  of  
Recor d must  i ndi cat e t he appr opr i at e desi gn wi nd 
pr essur es f or  t he desi gn of  t he door  syst em 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  syst em,  onl y t he anal yt i cal  pr ocedur e i s 
per mi t t ed.   The st r uct ur e of  t he bui l di ng vol ume 
accessed by t he ver t i cal  l i f t  f abr i c door  must  be 
desi gned as a Par t i al l y  Encl osed bui l di ng i n 
accor dance wi t h UFC 3- 301- 01 par agr aph 2- 4. 6.   The 
door  syst em 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  component s and cl addi ng based upon 
each st r uct ur al  el ement ' s associ at ed 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 and must  be i ncl uded i n t he 
dr awi ngs.

Zone Ef f ect i ve Ar ea
( SF)

Max Posi t i ve
Pr essur e

( PSF)

Max Negat i ve
Pr essur e

( PSF)

? 10 ? ?

? 100 ? ?

? 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.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I n t he c l osed posi t i on,  desi gn t he ent i r e door  syst em t o wi t hst and t he 
component  and cl addi ng wi nd pr essur es as i ndi cat ed by t he Engi neer  of  
Recor d f or  a Par t i al l y  Encl osed bui l di ng,  based upon t he i ndi cat ed desi gn 
wi nd vel oci t y,  geomet r y and ot her  f act or s.   Desi gn al l  el ement s of  t he 
door ' s component s and cl addi ng t o wi t hst and bot h t he hi ghest  posi t i ve and 
negat i ve pr essur es based upon t he act ual  t r i but ar y ar ea f r om t he wi nd,  as 
i ndi cat ed.

I n addi t i on,  desi gn t he ent i r e door  syst em t o be bot h f ul l y  open and f ul l y 
oper at i onal  f or  wi nd vel oci t i es up t o 124 km/ h 77 mph.   Cal cul at e t he 
appl i cabl e component  and cl addi ng wi nd pr essur es,  i ncl udi ng i mpor t ance 
f act or ,  and ut i l i ze t he cont r ol l i ng wi nd pr essur es or  a posi t i ve and 
negat i ve wi nd pr essur e of  0. 718 kPa 15 psf  on t he sur f ace of  t he door ,  
whi chever  i s gr eat er .   Desi gn door  mul l i ons and j ambs f or  t he unbal anced 
posi t i ve or  negat i ve pr essur e on t he sur f ace of  a c l osed adj acent  door  
wi t h t he ot her  adj acent  door  bei ng open.

Submi t  compl et e cal cul at i ons f or  al l  component s 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.   I ncl ude 
cal cul at i ons wi t h anal ysi s of  t he i nt er medi at e and bot t om beams usi ng t he 
above appl i ed wi nd condi t i ons and door  posi t i ons.   Do not  desi gn 
i nt er medi at e or  bot t om beams t o r el y upon st abi l i zat i on or  br aci ng f r om 
t he f abr i c when t he door  i s not  i n t he c l osed posi t i on.   I n bot h t he open 
and cl osed posi t i on,  desi gn al l  i nt er medi at e beams f or  t he maxi mum 
pot ent i al  r ot at i on per mi t t ed by manuf act ur er  det ai l i ng such t hat  appl i ed 
wi nd l oads ar e not  assumed t o act  i n onl y t he st r ong axi s.

1. 3. 2. 2   Ot her  Loads

Pr ovi de door  mul l i ons and j ambs of  adequat e st r engt h t o t r ansmi t  t he 
f or ces f r om desi gn wi nd l oads,  i n addi t i on t o t he ot her  l oads r esul t i ng 
f r om door  oper at i ons or  t he door ' s act i on as a t r i but ar y el ement ,  wi t h no 
det r i ment al  ef f ect  on t he oper at i on of  t he door .   Submi t  t he ver t i cal  and 
hor i zont al  l oads i mposed upon t he bui l di ng st r uct ur e by t he ver t i cal  l i f t  
f abr i c door  syst em.

1. 3. 3   Door  Speed

Pr ovi de f or  each door  l eaf  t o open f ul l y wi t h a mi ni mum speed of  152 mm 6 
i nches per  second under  al l  desi gn condi t i ons.   Pr ovi de door  mul l i on( s) ,  
when r equi r ed by t he cont r act  document s,  t o r ot at e wi t h a mi ni mum wi r e 
r ope r et r act i on speed of  152 mm 6 i nches per  second.

1. 3. 4   Door  Wei ght

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Car ef ul  coor di nat i on wi t h t he st r uct ur al  
engi neer  of  r ecor d i s r equi r ed t o ensur e pr oper  
suppor t  of  t he ver t i cal  l i f t  door  syst em.

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

Submi t  door  l oad di agr ams of  t he door  i n t he c l osed and gover ni ng open 
posi t i on( s) .   Pr ovi de det ai l s showi ng cl ear ance and at t achment  
r equi r ement s f or  coor di nat i on wi t h t he st r uct ur al  st eel ,  mi scel l aneous 
st eel ,  s l ab/ f oundat i on,  and demonst r at i on t hat  super st r uct ur e' s unf act or ed 
def l ect i ons ar e accommodat ed by t he desi gn of  t he mul l i ons,  pi t s and door  
l eaves.
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1. 3. 5   Cyber secur i t y

Desi gn al l  cont r ol  syst ems ( i ncl udi ng syst ems separ at e f r om a ut i l i t y  
moni t or i ng and cont r ol  syst em)  i n accor dance wi t h UFC 4- 010- 06 and as 
r equi r ed by Sect i on 25 05 11 [ _____]  CYBERSECURI TY FOR FACI LI TY- RELATED 
CONTROL SYSTEMS [ _____] .   I mpl ement  cyber secur i t y r equi r ement s t o mi t i gat e 
vul ner abi l i t i es t o al l  f aci l i t y- r el at ed cont r ol  syst ems.

1. 4   QUALI TY ASSURANCE

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

Use a ver t i cal  l i f t  f abr i c 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  
ver t i cal  l i f t  f abr i c 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  must  have at  l east  5 year s of  s i mi l ar  ver t i cal  l i f t  
f abr i c 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 si 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.   Submi t   wr i t t en manuf act ur er  evi dence on si 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

A manuf act ur er ' s r epr esent at i ve,  ski l l ed and exper i enced i n t he er ect i on 
of  ver t i cal  l i f t  f abr i c door s of  t he t ype speci f i ed her ei n,  i s  r equi r ed t o 
super vi se i nst al l at i on of  t he door  syst em( s)  i n accor dance wi t h appr oved 
shop dr awi ngs.   For  each I nst al l er ,  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   War r ant y

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.   Manuf act ur er  i s r esponsi bl e f or  i t ems r equi r i ng 
adj ust ment ,  r epai r  or  r epl acement  f or  t he t hr ee- year  mai nt enance- f r ee 
war r ant y per i od,  or  1500 door  cycl es,  whi chever  occur s f i r st .   Pr ovi de a 
t en year  war r ant y f or  def ect s i n t he f abr i c mat er i al .

1. 4. 3. 1   Mai nt enance and Repai r  Act i on Pl an

Pr ovi de an Emer gency and Rout i ne Pr event at i ve Mai nt enance Pl an.   I n Dat a 
Package SD- 10 " Oper at i on and Mai nt enance Dat a" ,  i ncl ude a l i s t  of  phone 
number s and per sonnel  cont act sand pr ovi de a l i s t  of  suggest ed spar e par t s 
mat er i al s and t ool s t o be pur chased by t he Cont r act i ng Of f i cer .   I ncl ude a 
l i s t  of  annual  v i sual  saf et y i nspect i ons t o be per f or med or  cont r act ed by 
t he gover nment  and pr ovi de a door  desi gn whi ch accommodat es each of  t he 
v i sual  i nspect i on i t ems wi t h r emovabl e panel s or  v i ewi ng por t s wher e 
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i nspect i on i t ems ar e not  di r ect l y v i ewabl e.   A Pr event at i ve Mai nt enance 
Pl an whi ch r equi r es adj ust ment  or  mai nt enance i nt er val s l ess t han 3 year s 
or  1, 500 cycl es i s not  per mi t t ed.

Submi t  ver t i cal  l i f t  f abr i c door  manual s i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 4. 4   Del i ver y,  St or age and Handl i ng

Pr ovi de shi pment  of  al l  mat er i al s r equi r ed f or  door  i nst al l at i on i n 
pr ot ect i ve packagi ng.   Pr ot ect  door  and accessor i es f r om damage dur i ng 
del i ver y,  st or age,  and handl i ng.   Mar k al l  packagi ng cl ear l y wi t h 
manuf act ur er ' s br and name,  door  model  and j ob s i t e l ocat i on.   St or e i n dr y 
l ocat i on wi t h adequat e vent i l at i on,  and f r ee f r om dust  and wat er .   St or age 
must  per mi t  easy access f or  i nspect i on and handl i ng.   Remove damaged i t ems 
t hat  cannot  be r est or ed t o l i ke new condi t i on or  pr ovi de new i t ems.

1. 5   WELDI NG PROCEDURES AND QUALI FI CATI ONS

Pr i or  t o wel di ng,  submi t  cer t i f i cat i on f or  each wel der  st at i ng t he t ype of  
wel di ng and posi t i ons qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed 
under ,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  cer t i f y i ng t he 
qual i f i cat i on t est s.   I f  t he qual i f i cat i on dat e of  t he wel der  or  wel di ng 
oper at or  i s mor e t han 6 mont hs ol d,  t he wel di ng oper at or ' s qual i f i cat i on 
cer t i f i cat e must  be accompani ed by a cur r ent  cer t i f i cat e by t he wel der  
at t est i ng t o t he f act  t hat  he has been engaged i n wel di ng si nce t he dat e 
of  cer t i f i cat i on,  wi t h no br eak i n wel di ng ser vi ce gr eat er  t han 6 mont hs.

Compl y wi t h appl i cabl e pr ovi s i ons of  AWS D1. 1/ D1. 1M f or  St eel .

Compl y wi t h appl i cabl e pr ovi s i ons of  AWS D1. 2/ D1. 2M f or  Al umi num.

PART 2   PRODUCTS

2. 1   MATERI ALS

Sel ect  mat er i al s based on dur abi l i t y ,  l ow mai nt enance,  weat her  r esi st ance 
and st r engt h ( per manent  def or mat i on f r om l oadi ng i s not  per mi t t ed) .   
Compl y wi t h ASTM E84 f or  l i mi t ed combust i bl e const r uct i on f or  al l  door  
syst em mat er i al s.

2. 1. 1   St eel  Pl at e and Bar s

ASTM A36/ A36M

2. 1. 2   St eel  Sheet

ASTM A653/ A653M

2. 1. 3   St eel  Shapes

ASTM A992/ A992M

2. 1. 4   Al umi num Ext r usi ons

ASTM B221,  Al l oy 6063- T6,  Al l oy 6005- T5 or  6000 Ser i es Al umi num
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2. 1. 5   Al umi num Sheet s and St r i ps

ASTM B209,  al l oy and t emper  best  sui t ed f or  t he pur pose.

2. 1. 6   Al umi num Wel di ng Rods and Bar e El ect r odes

AWS A5. 10/ A5. 10M.

2. 1. 7   Door  Fabr i c

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Tr ansl ucent  f abr i c i s not  r ecommended i n al l  
geogr aphi es ( i . e.  ext r emel y hi gh UV i ndex ar eas,  
such as t he Mi ddl e East ) .   Addi t i onal l y,  ver y hi gh 
f abr i c t ensi on f or ces may r equi r e heavi er  f abr i c 
( i . e.  800pl us gr am/ squar e met er )  whi ch l i mi t s i t s 
i nt ended pur pose.  Pr i or  t o i ncl udi ng any of  t he 
bel ow opt i ons f or  t r ansl ucent  panel s,  consul t  wi t h a 
manuf act ur er .

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

Pr ovi de f abr i c mat er i al  t hat  i s  a heavy- dut y,  r i p st op,  v i nyl  coat ed 
pol yest er  f abr i c wei ghi ng not  l ess t han 644 gr ams/ squar e met er  19 
oz/ squar e yar d,  capabl e of  car r y i ng 4. 46 kg/ mm 250 l b/ i n per  panel .   
Pr ovi de f abr i c t hat  i s  i mper vi ous and r esi st ant  t o sol vent s,  f uel ,  
l ubr i cant s,  and ot her  s i mi l ar  f l ui ds commonl y f ound i n ai r cr af t  
mai nt enance hangar s.   Pr ovi de f abr i c t hat  i s  ul t r avi ol et  ( UV)  st abi l i zed,  
sel f - ext i ngui shi ng ( 0- 75 f l ame spr ead) ,  and sui t abl e t o wi t hst and 
t emper at ur es bet ween pl us 70 t o mi nus 35 degr ees C pl us 158 t o mi nus 31 
degr ees F i n compl i ance wi t h ASTM D2136. [   Use a t r ansl ucent  f abr i c 
mat er i al  [ i n appr oxi mat el y t he t op 3 m 10 f eet  of  t he door ]  [ as shown i n 
t he dr awi ngs]  t o al l ow dayl i ght i ng of  t he hangar  ai r cr af t  ser vi c i ng ar ea.   
Pr ovi de t r ansl ucent  f abr i c mat er i al  t hat  meet s t he same r equi r ement s and 
l oadi ngs as t he st andar d door  f abr i c. ]   Fabr i c col or  wi l l  be sel ect ed by 
t he Gover nment  f r om t he manuf act ur er ' s st andar d col or s.   Const r uct  door  
syst em such t hat  f abr i c i s t i ght  bet ween t he i nt er medi at e beams when t he 
door  i s c l osed and t he wi nd l ocks engaged.   Test  t he f abr i c t o meet  t he 
cr i t er i a of  ASTM E84 ( f l ame spr ead -  Cl ass A i nt er i or  wal l  and cei l i ng 
f i ni sh) ,  ASTM D2136 ( col d cr acki ng,  br i t t l eness and t emper at ur e) ,  and 
ASTM D751 ( t ensi l e and t ear  st r engt h) .   Pr ovi de a mi ni mum 4: 1 f act or  of  
saf et y on t he f abr i c desi gn whi l e account i ng f or  degr adat i on due t o UV and 
t emper at ur e ef f ect s.

Submi t  door  f abr i c panel  sampl es f or  wei ght ,  st r engt h,  and col or  appr oval .

2. 1. 8   Wi r e Rope

ASTM A1023/ A1023M.

2. 2   DOORS

Door  syst em consi st s of  i ndi v i dual  hoi st - up f abr i c door  l eaves wi t h 
i nt er medi at e al umi num beams or  t r usses.  Maxi mum wi nd l oad def l ect i on of  
st eel  st r uct ur al  door  member s i s not  t o exceed t he member  l engt h di v i ded 
by 120.   Maxi mum wi nd l oad def l ect i on of  ext r uded al umi num door  member s i s 
not  t o exceed t he member  l engt h di v i ded by 30.   Desi gn and i nst al l  t he 
door  syst em t o accommodat e t he ant i c i pat ed downwar d def l ect i on due t o sel f  
wei ght  of  t he door  syst em af t er  al l  t he bui l di ng dead l oad has been 
appl i ed.   Then pr ovi de a door  syst em whi ch accommodat es t he st at ed 
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unf act or ed downwar d and upwar d def l ect i ons of  t he super st r uct ur e t o whi ch 
i t  i s  bei ng at t ached.

2. 2. 1   Fabr i c Door  Leaves

When one- pi ece f abr i c const r uct i on i s ut i l i zed,  l oop f abr i c over  t he 
upper most  beam and at t ach t he f abr i c t o bot h f l anges of  t he i nt er medi at e 
beams,  t op beam,  and bot t om beam wi t h sel f - t appi ng scr ews t hr ough 
cor r osi on r esi st ant  anodi zed or  coat ed al umi num bat t en st r i p.   Pr ovi de 
i ndependent ,  t hi r d par t y l abor at or y t est i ng t o demonst r at e door  f abr i c 
connect i on has a mi ni mum 2: 1 f act or  of  saf et y above t he r equi r ed 
connect i on f or ces whi l e account i ng f or  f abr i c degr adat i on due t o UV and 
t emper at ur e ef f ect s.

Al t er nat i vel y,  when f abr i c panel  const r uct i on i s ut i l i zed,  at t ach t he 
f abr i c at  al l  beams usi ng a keder  t ype connect i on.  Pr ovi de i ndependent ,  
t hi r d par t y l abor at or y t est i ng t o demonst r at e connect i ons ar e st r onger  
t han t he f abr i c.

2. 2. 2   I nt er medi at e Door  Beams

Pr ovi de cor r osi on r esi st ant ,  ext r uded al umi num i nt er medi at e beams of  a 
sui t abl e dept h dependent  on t he door  wi dt h and t he wi nd l oad r equi r ement s 
wi t h a spaci ng not  t o exceed 1800 mm 6 f eet .   Pr ovi de,  at  each end of  t he 
beams,  a gui de bl ock of  sel f - l ubr i cat i ng mat er i al  or  r ol l er s t hat  r un 
al ong t he gui des.   Bui l t - up member s meet i ng t hese r equi r ement s ar e 
accept abl e.   Desi gn t he i nt er medi at e door  beams and gui de bl ock or  r ol l er s 
t o car r y t he f ul l  desi gn wi nd l oad wi t hout  f ai l ur e and wi t hout  bei ng 
pul l ed f r om t he door  gui des.   Gui de bl ock or  r ol l er  desi gn cannot  put  t he 
i nt er medi at e beam i nt o t ensi on under  desi gn wi nd l oad whi ch woul d cause 
pul l i ng f or ces on door  j ambs.   Pr ovi de gui de bl ock mat er i al  of  nyl on,  
pol yoxymet hyl ene ( POM) ,  or  Ul t r a Hi gh Mol ecul ar  Wei ght  ( UHMW)  
pol yet hyl ene.   Pr ovi de r ol l er s t hat  ar e gal vani zed st eel  wi t h mai nt enance 
f r ee,  l i f et i me seal ed bal l - bear i ngs i n case- har dened st eel  r aces.   Mi dspan 
spl i ces ar e pr ohi bi t ed i n i nt er medi at e beams.

2. 2. 3   Door  Gui des

The ver t i cal  door  gui des ar e an i nt egr al  par t  of  t he door ,  made of  
ext r uded al umi num wi t h a sui t abl e dept h and wi dt h dependent  on t he si ze of  
t he i nt er medi at e beams and wi nd l oad r equi r ement s.   Pr ovi de gui de r ai l s 
wi t h a T- shaped cent er  gui de desi gned t o pr event  gui de bl ocks f r om 
escapi ng t he gui des and desi gned t o pr event  pl aci ng t he i nt er medi at e beam 
i n t ensi on under  desi gn wi nds l oads ( cat enar y ef f ect ) .   Desi gn t he gui des 
t o pr ovi de weat her  seal i ng on t he i nsi de and out si de f aces.   Pr ovi de 
adequat e space i nsi de t he gui des,  or  wi t hi n t he door ,  f or  al l  r equi r ed 
component s such as t he nyl on bel t ,  pol yest er  bel t ,  or  wi r e r ope of  t he 
dr i ve uni t ,  wi ndl ocks and saf et y ar r est er s.   Pr ovi de r emovabl e door  gui des 
wi t h anchor age t o t he mul l i on and j ambs,  as appl i cabl e,  of  t he s i ze and 
t ype r equi r ed t o car r y t he f ul l  desi gn wi nd l oad wi t hout  f ai l ur e and 
wi t hout  per manent  def or mat i on.   Removabl e door  gui des wi l l  be mechani cal l y 
f ast ened t o per mi t  t he gui de r ai l  t o be r eadi l y r emoved wi t h st andar d 
t ool s.   Pr ovi de gui de bl ocks or  r ol l er ,  i nsi de t he gui des,  suf f i c i ent  t o 
pr event  scr api ng or  damage t o t he gui de r ai l  dur i ng nor mal  door  oper at i on.
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2. 3   ELECTRI C OPERATORS

2. 3. 1   Dr i ve Uni t s

Pr ovi de each door  l eaf  wi t h a mot or  dr i ve syst em wi t h hor sepower  s i zed as 
appr opr i at e f or  t he wei ght  of  t he door  l eaf  pl us door  f r i c t i on t o account  
f or  oper at i onal  wi nd speeds and cor r espondi ng pr essur es.   Equi p t he gear  
mot or  wi t h a dr um on whi ch t he nyl on bel t ,  pol yest er  bel t ,  or  wi r e r opes 
ar e wound,  i ncl udi ng r equi r ed saf et y wr aps and connect i ons.   For  dead ends 
on wi r e r opes,  pr ovi de a mi ni mum of  t wo uncl amped dead wr aps on t he wi r e 
r ope dr um wi t h t he dead end anchor ed on t he dr um bar r el  by c l amps or  by 
i nser t i ng end f i t t i ng i nt o r ei nf or ced pocket s.   For  hoi st s usi ng synt het i c 
bel t s,  pr ovi de a mi ni mum of  f i ve dead wr aps and bel t  anchor age t o t he dr um.

I f  a s i ngl e mot or  dr i ve i s used,  wi nd t he bel t s and wi r e r opes on t he same 
dr um.   When usi ng wi r e r opes,  pr ovi de a gr ooved dr um.   At t ach t he bel t s 
and wi r e r opes t o t he bot t om beam vi a t he saf et y ar r est er s.   Pr ovi de a 
hand cr ank devi ce or  ot her  manual  means on t he mot or  f or  manual  oper at i on 
of  t he door  i n t he event  of  a power  f ai l ur e.   Pr ovi de a gear  mot or  t hat  i s  
r emovabl e wi t hout  di st ur bi ng l i mi t  swi t ch adj ust ment .   Coor di nat e t he 
dr i ve uni t s wi t h t he l ocat i on of  ai r cr af t  such t hat  t he dr i ve uni t s ar e 
accessi bl e whi l e ai r cr af t  ar e i n t he hangar .

Submi t  dr i ve uni t  syst em hor sepower ,  bel t  t ype,  and l ocat i ons.   Saf et y 
ar r est or  t ype,  t est  r epor t s,  and br ake syst em det ai l s.

2. 3. 2   Bel t / Wi r e Rope Syst em

Pr oper l y sel ect  and ut i l i ze bel t s and/ or  wi r e r opes t o t r ansmi t  mot i ve 
f or ce t o each door  l eaf .   I nst al l  bel t s/ wi r e r opes f r ee of  any k i nks and 
desi gn t he syst em and sheave di amet er  t o pr event  t he occur r ence of  any 
k i nks,  and abnor mal  st r ess i n t he oper at i ng bel t s/ wi r e r opes.   Wher e 
bel t s/ wi r e r opes pass t hr ough openi ngs of  t he bui l di ng st r uct ur e,  
const r uct  t he openi ngs t o pr event  abr asi on,  wear ,  or  damage t o t he 
bel t s/ wi r e r opes.   Desi gn bel t s,  wi r e r opes,  and t hei r  connect i ons t o have 
a mi ni mum 6: 1 f act or  of  saf et y,  i ncl udi ng i mpact  l oads.

Do not  use bel t  syst ems wher e i ndi v i dual  l i f t ed door  wei ght  exceeds 2800 Kg
 6, 200 Lbs.   I ncl ude edge wear  i ndi cat or s on bel t s and pr oper l y t er mi nat e 
at  al l  connect i ons.   Pr ovi de f ul l y st i t ched f l at  eye bel t  t er mi nat i ons 
whi ch ar e per manent  and do not  r equi r e r out i ne adj ust ment  or  mai nt enance.

Pr oper l y swage wi r e r ope ends and i ncl ude t hi mbl e l oops t o pr event  wi r e 
r ope abr asi on at  end connect i ons.   Pr ovi de wi r e r ope end connect i ons whi ch 
ar e per manent  and do not  r equi r e r out i ne adj ust ment  or  mai nt enance.

Mi ni mi ze t he quant i t y of  mot or s,  sheaves and dr ums used t o gui de t he bel t s 
or  wi r e r opes t o r educe mai nt enance r equi r ement s.   Pr ovi de sheave uni t s i n 
accessi bl e l ocat i ons t hat  al l ow i nspect i on and pr event i ve mai nt enance.   Do 
not  l ocat e mot or s,  sheaves,  and dr ums i n encl osed l ocat i ons,  whi ch ar e not  
r eadi l y accessi bl e f or  v i sual  i nspect i on and mai nt enance.

2. 3. 3   Door  Dr op Pr event i on

2. 3. 3. 1   Door  Leaf  Saf et y Ar r est er s

Suppl y each door  l eaf  wi t h saf et y ar r est er s at  each j amb door  gui de t hat  
aut omat i cal l y act i vat e and suppor t  t he door  i n case t he door  l i f t i ng 
syst em f ai l s s i mi l ar  t o a bel t  or  wi r e r ope br eaki ng.   At t ach saf et y 
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ar r est er s t o each end of  t he bot t om beam whi ch t r avel  i n t he ver t i cal  
gui de t r acks and cannot  escape f r om,  or  pul l  of f  of ,  t he door ' s gui de 
r ai l s.   Pr ovi de saf et y ar r est er s t hat  i mmedi at el y engage t o st op t he 
downwar d movement  of  t he door  i n case of  bel t / wi r e r ope f ai l ur e i n 
accor dance wi t h t he bel ow t est  r equi r ement s.

Per f or m a " Saf et y Ar r est or  Oper at i on Test "  on each set  of  saf et y ar r est er s 
by a nat i onal l y r ecogni zed i ndependent  t est i ng sour ce t o wi t hst and at  
l east  110 per cent  of  t he maxi mum door  l eaf  wei ght .

The " Saf et y Ar r est or  Oper at i on Test "  wi l l  be deemed successf ul  when i t  
cont ai ns at  l east  t he f ol l owi ng mi ni mum cr i t er i a:

a.   Test  door  wei ght  t o at  l east  110 per cent  of  t he speci f i c  pr oj ect ' s 
door  wei ght .

b.   Test  by s i mul at i ng t he door  l i f t i ng syst em abr upt l y di sengagi ng,  
s i mi l ar  t o a bel t  or  wi r e r ope br eaki ng.

c.   Ver i f y t he Saf et y Ar r est er s aut omat i cal l y engage.

d.   Ver i f y door  l eaf  i s  br ought  t o r est  af t er  an i ni t i al  downwar d movement  
( or  dr op)  of  not  mor e t han 300 mm 12 i nches and t hat  t he door  l eaf  i s  
hel d f i r ml y i n t hi s posi t i on.

e.   Ver i f y t hat  damage f r om act i vat i on of  t he Saf et y Ar r est or s i s l i mi t ed 
t o l ocal i zed r epl aceabl e component s,  such as t he gui de r ai l s or  saf et y 
ar r est or s,  and not  a syst em f ai l ur e whi ch woul d r equi r e r epai r  or  
r epl acement  of  any ot her  por t i on of  t he door  syst em or  i t s st r uct ur al  
suppor t .

Submi t  i ndependent  t est i ng sour ce document at i on of  successf ul  " Saf et y 
Ar r est er  Oper at i on Test " .

2. 3. 3. 2   Door  Leaf  Saf et y Ar r est er  Al t er nat i ve

Door  l eaf  saf et y ar r est er s may be omi t t ed,  i f  each door  l eaf  i s  pr ovi ded 
wi t h f our  or  mor e l i f t i ng bel t s/ wi r e r opes and i f  i s  i t  demonst r at ed 
t hr ough anal ysi s of  t he ent i r e door  syst em t hat  t he door  l eaf  r emai ns 
st abl e,  wi t hout  f al l i ng,  wi t h t he l oss of  ei t her  end bel t / wi r e r ope,  or  
any t wo i nt er medi at e bel t s/ wi r e r opes.   Addi t i onal l y demonst r at e,  t hat  
ot her  f ai l ur e mechani sms i nher ent  i n t he door  syst em wi l l  not  r esul t  i n a 
f al l i ng door  l eaf .

[ 2. 3. 3. 3   Swi ng- Up Door  Mul l i on Saf et y Ar r est er

Pr ovi de swi ng- up door  mul l i ons wi t h a l i f t i ng mot or  t hat  i ncl udes a backup 
ar r est i ng syst em or  secondar y br ake syst em t o pr event  t he mul l i on f r om 
f al l i ng i n case of  mot or ,  wi r e r ope,  or  pr i mar y br ake f ai l ur e.

] 2. 3. 4   Sl ack Bel t / Wi r e Rope Br eaker

Use a saf et y devi ce on al l  bel t s and wi r e r opes t hat  wi l l  send a s l ack 
bel t / wi r e r ope condi t i on t o t he appr opr i at e dr i ve uni t ( s)  and pr event  
unsaf e oper at i on or  any ot her  unsaf e condi t i on.

2. 3. 5   Mot or s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Sel ect  t he st andar d t o whi ch t he mot or  wi l l  
be r at ed.   I f  I EC mot or s ar e ut i l i zed,  t he door  
el ect r i cal  mot or s must  compl y wi t h I EC st andar d I EC 
60034- 1,  I EC 60034- 5,  I EC 60034- 6 and I EC 60034- 14.   
I f  NEMA mot or s ar e ut i l i zed,  t he door  el ect r i cal  
mot or s must  compl y wi t h NEMA MG- 1.   Coor di nat e wi t h 
t he l ocal  aut hor i t y and r egul at i ons and st andar ds at  
t he l ocat i on of  t he const r uct i on t o det er mi ne whi ch 
st andar d i s appl i cabl e f or  t he pr oj ect .

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

[ NEMA MG 1] [  or  ] [ I EC 60034- 1,  I EC 60034- 5,  I EC 60034- 6,  I EC 60034- 14] ,  
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 move t he door  i n ei t her  di r ect i on f r om any posi t i on.   
Pr ovi de a mot or  t o pr oduce a door  t r avel  speed of  not  l ess t han 150 mm 6 
i nches per  second wi t hout  exceedi ng t he r at ed capaci t y.   Pr ovi de mot or s 
t hat  oper at e on t he i ndi cat ed vol t age.   Pr ovi de mot or  encl osur es t hat  ar e 
dr i p- pr oof  t ype or  NEMA t ot al l y encl osed.   Suppl y a hand cr ank whi ch f i t s 
t he mot or  f or  manual  oper at i on of  t he door  i n t he event  of  a power  
f ai l ur e.   I nst al l  mot or s i n appr oved l ocat i ons.   Pr ovi de mot or s t hat  have 
a mi ni mum ser vi ce f act or  of  1. 2 at  cont i nuous dut y under  maxi mum f ul l  
l oad.   Pr ovi de mot or s i n accor dance wi t h Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM and r equi r ement s l i s t ed above.

When t wo or  mor e mot or s ar e used,  pr ovi de mechani cal  l i nkage,  el ect r oni c 
posi t i on moni t or i ng and/ or  l ogi c t o el i mi nat e t he possi bi l i t y  t hat  t he 
door  may bi nd,  cat ch or  become adver sel y out  of  l evel  dur i ng door  
oper at i on.

Submi t  mot or  char act er i st i cs i ncl udi ng hor sepower ,  ser vi ce f act or ,  saf et y 
f act or ,  and st andar ds compl i ance.

2. 3. 6   Cont r ol s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he st andar d t o whi ch cont r ol l er  wi l l  
be r at ed.   I f  I EC cont r ol s ar e ut i l i zed,  t he door  
el ect r i cal  cont r ol s must  compl y wi t h I EC st andar ds 
I EC 60204- 1,  I EC 60269- 1,  I EC 60269- 2,  I EC 60364- 1,  
I EC 60364- 5,  I EC 60947- 1,  I EC 60947- 2,  I EC 60947- 3,  
and I EC 60947- 4- 1.   I f  NEMA cont r ol s ar e ut i l i zed,  
t he door  el ect r i cal  cont r ol s must  compl y wi t h NEMA 
AB- 1,  NEMA I CS- 2,  NEMA I CS- 5,  and NEMA KS- 1.   The 
door  el ect r i cal  cont r ol s must  compl y wi t h NEMA 
I CS- 1,  NEMA I CS- 6,  NFPA- 70,  NFPA- 79,  UL 98,  UL 
248- 1,  UL 248- 12,  UL 489,  UL 508,  UL 1449 and UL 
698A.   Coor di nat e wi t h t he l ocal  aut hor i t y and 
r egul at i ons and st andar ds at  t he l ocat i on of  t he 
const r uct i on t o det er mi ne whi ch st ands i s appl i cabl e 
f or  t he pr oj ect .

When pr esent ed wi t h t he choi ce of  NEMA 4 or  NEMA 4X 
i n t he bel ow par agr aphs,  sel ect  NEMA 4X i n cor r osi ve 
envi r onment s and NEMA 4 i n non- cor r osi ve 
envi r onment s.

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

Pr ovi de cont r ol  equi pment  i n accor dance wi t h [ NEMA I CS 2] [  or  ] [ I EC] .   
Pr ovi de cont r ol  encl osur es i n accor dance wi t h NEMA I CS 6,  Type 12 or  Type 
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4X. [   Pr ovi de door  el ect r i cal  cont r ol s i n accor dance wi t h I EC st andar ds 
I EC 60204- 1,  I EC 60269- 1,  I EC 60269- 2,  I EC 60364- 1,  I EC 60364- 5,  
I EC 60947- 1,  I EC 60947- 2,  I EC 60947- 3,  and I EC 60947- 4- 1. ] [   Pr ovi de door  
el ect r i cal  cont r ol s i n accor dance wi t h NEMA AB 1,  NEMA I CS 2,  NEMA I CS 5,  
and NEMA KS 1.  Pr ovi de door  el ect r i cal  cont r ol s i n accor dance wi t h 
NEMA I CS 1,  NEMA I CS 6,  NFPA 70,  NFPA 79,  UL 98,  UL 248- 1,  UL 248- 12,  
UL 489,  UL 508,  UL 1449,  and UL 698A. ]   Pr ovi de UL l i s t ed door  cont r ol  
component s.  Pr ovi de each Door  Modul e wi t h t he f ol l owi ng oper at or s:

a.   Mai n Cont r ol  Panel  ( St at i on)  [ NEMA Type 4] [ NEMA Type 4X]  encl osur e.

b.   Remot e ( Auxi l i ar y)  Cont r ol  Panel  ( St at i on)  at  t he opposi t e end of  
hangar  door  [ NEMA Type 4] [ NEMA Type 4X]  encl osur e t o mat ch Mai n 
Cont r ol  Panel .

[ c.   Pr ovi de emer gency St op But t ons l ocat ed out si de at  t he end of  each 
hangar  bay i n a NEMA Type 4X encl osur e.

] d.   Pr ovi de " Open"  oper at or  on t he ext er i or  of  each bay of  door s,  keyed 
f or  use by Fi r e Depar t ment  per sonnel  t o al l ow ent r y i n t he event  of  an 
emer gency,  i n a NEMA Type 4X encl osur e.

Pr ovi de condui t  and cont r ol  wi r i ng bet ween Mai n,  Auxi l i ar y,  emer gency st op 
cont r ol s,  pr oxi mi t y swi t ches,  l i mi t  swi t ches,  and each door  mot or  dr i ve 
uni t .   Pr ovi de power  and cont r ol s wi r i ng and condui t  i n accor dance wi t h 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

Submi t  cont r ol s char act er i st i cs i ncl udi ng al l  el ect r i cal  component s and 
devi ces used i n t he cont r ol  syst em,  encl osur es,  saf et y devi ces,  
t r ansf or mer  s i ze and vol t age,  and emer gency power  connect i on.

2. 3. 6. 1   Cont r ol  Panel  Encl osur es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Rel ay l ogi c must  be t he def aul t  st y l e of  
cont r ol  f or  s i ngl e l eaf  door s.   A Pr ogr ammabl e l ogi c 
cont r ol l er  i s  r equi r ed t o be used and pai r ed wi t h 
t he User  I nt er f ace wi t h di agnost i cs by def aul t  f or  
mul t i - l eaf  door s and i s opt i onal  f or  s i ngl e l eaf  
door s.

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

Pr ovi de NEMA I CS 6,  Type 12 or  Type 4X cont r ol  panel  encl osur es.   Pr ovi de 
an i nt egr al  mai n power  di sconnect  swi t ch t hat  i s mechani cal l y i nt er l ocked 
wi t h t he cont r ol  panel  door  at  each cont r ol  panel .   Pr ovi de f act or y wi r ed 
f i el d wi r i ng t er mi nal  st r i p i n each cont r ol  panel  and i nst ant aneous 
t hr ee- phase t her mal  over l oad r el ays.   Pr ovi de each cont r ol  panel  encl osur e 
i ncl udi ng an i nt er nal  mot or  st ar t er  or  VFD wi t h adequat e i nt egr al  
vent i l at i on ( ai r  condi t i oni ng i f  r equi r ed)  f or  oper at i on i n a 49 degr ee C 
120 degr ee F ambi ent  envi r onment .   Pr ovi de [ NEMA] [  or  ] [ I EC]  r at ed cont r ol  
r el ays.   Pr ovi de mai n cont r ol  panel  wi t h pr ogr ammabl e l ogi c cont r ol l er .

Pr ovi de a t hr ee phase UL 1449 l i s t ed sur ge pr ot ect i on devi ce ( SPD)  f or  t he 
i ncomi ng power  t o each door  cont r ol  panel .   Pr ovi de a UL 1449 l i s t ed sur ge 
suppr essi on devi ce ( SPD)  f or  each cont r ol  c i r cui t  ( l i mi t  swi t ch,  pr oxi mi t y 
swi t ch,  mot or ,  br ake,  sol enoi d,  i ndi cat i ng l i ght ,  and pushbut t on)  t hat  i s  
r out ed ext er nal  f r om each door  mai n cont r ol  panel .

Submi t  dat a f or  each i ncomi ng [ and] [ or ]  out goi ng power  f eeder  and each 
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cont r ol  c i r cui t .

Pr ovi de devi ces t o cont r ol  t he l ogi c and sequence of  door  and mul l i on 
oper at i on t o ensur e saf e,  smoot h and dependabl e oper at i on at  each cont r ol  
panel .   Pr ovi de i nt er l ocks t o pr ecl ude per sonnel  i nj ur y,  i ncl udi ng an 
i nt er l ock bet ween t he power  suppl y syst em and use of  t he hand cr ank f or  
manual  oper at i on of  t he door .   Pr ovi de const ant - pr essur e t ype,  f ul l y  
guar ded,  i l l umi nat ed push but t ons on t he cont r ol  panel  f or  bot h up and 
down oper at i ons.   Pr ovi de mushr oom t ype emer gency st op but t on on each 
cont r ol  panel .   Ut i l i ze i ndi v i dual  user  passwor d pr ot ect ed t ouch scr een 
i nt er f ace t o sel ect  desi r ed door  or  mul l i on mot i on.   Door  mot i on wi l l  be 
i ni t i at ed vi a f ul l y  guar ded push but t ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  a per manent  gener at or  i s pr ovi ded f or  t he 
door ,  acqui r e appr oval  f r om t he appl i cabl e 
gover nment  agency.   The addi t i on of  a gener at or  may 
i mpact  exi st i ng ai r  pol l ut i on per mi t s.   Coor di nat e 
wi t h t he l ocal  aut hor i t y t o add a gener at or  t o t he 
pr oj ect .   Coor di nat e t he t ype of  connect i on wi t h 
ot her  el ect r i cal  speci f i cat i ons.   Pr ovi de t he 
det ai l s of  t he connect i on i n t he appr opr i at e 
el ect r i cal  sect i on.

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

Pr ovi de back- up power  hook up at  t he cont r ol  panel  t o connect  t o [ a 
bui l di ng backup power  gener at or  wi t h aut omat i c t r ansf er  swi t ch]  [ a 
por t abl e gener at or  pr ovi ded by t he Base vi a a pi n and sl eeve f emal e 
r ecept acl e ( coor di nat e wi t h Base)  and manual  t r ansf er  swi t ch pr ovi ded on 
t he mai n cont r ol  panel ] .

2. 3. 7   Li mi t  Swi t ches

Pr ovi de l i mi t  swi t ches or  pr oxi mi t y swi t ches t o aut omat i cal l y st op door s 
[ and mul l i ons]  at  t he f ul l y  open and f ul l y c l osed posi t i ons.   Pr ovi de 
l i mi t  swi t ches or  pr oxi mi t y swi t ch posi t i ons t hat  ar e r eadi l y adj ust abl e.   
Pr ovi de l i mi t  swi t ches or  pr oxi mi t y swi t ches f or  t he wi nd l ock wi t h v i sual  
i ndi cat i on on t he cont r ol  panel  f or  each door  l eaf .   Pr ovi de vi sual  
i ndi cat i on t o not i f y t he door  oper at or  t hat  t he wi nd l ocks ar e engaged f or  
al l  door  l eaves.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude par agr aph bel ow when t he Gover nment  
deci des t o i ncl ude r et r act abl e mul l i on pi ns and 
f l oor  st r i kes.   Recommend di scussi ng wi t h pot ent i al  
manuf act ur er s.   Advant ages i ncl ude a s i gni f i cant l y 
smal l er  mul l i on pi t  and cover s.   Di sadvant ages 
i ncl ude addi t i onal  cost ,  mai nt enance and pot ent i al  
oper at i ng i ssues/ er r or s associ at ed wi t h each mot or  
and l i mi t  swi t ch al ong wi t h desi gn/ const r uct i on 
compl exi t i es associ at ed wi t h t he Cl ass I  Di v i s i on 2 
chal l enges.   Ref er  al so t o par agr aph MULLI ON PI T AND 
COVER WHERE I NDI CATED.

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

[ Pr ovi de each r et r act abl e mul l i on pi n wi t h a l i mi t  swi t ch or  pr oxi mi t y 
swi t ch i nt er l ock t hat  pr oves t hat  t he el ect r i c mul l i on pi n i s f ul l y  
ext ended and l ocked bef or e t he door  can be moved.   I f  t he l i mi t  swi t ch or  
pr oxi mi t y swi t ch i s l ocat ed bel ow 0. 46 met er s 18 i nches above t he hangar  
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f l oor ,  ei t her  pr ovi de r at ed Cl ass I  Di v i s i on 2 expl osi on- pr oof  devi ce or  
pr ovi de an i nt r i nsi cal l y saf e c i r cui t  r at ed f or  a Cl ass I  Di v i s i on 2 
hazar dous l ocat i on.

] Demonst r at e t he oper abi l i t y  of  al l  l i mi t  swi t ches pr i or  t o Gover nment  
occupancy.

2. 3. 8   Door  Cont r ol  Al ar ms

Pr ovi de an audi bl e al ar m devi ce on each door  mai n cont r ol  panel  ( mi ni mum 
100 dbA)  t hat  sounds 5 seconds bef or e t he door  moves and cont i nues t o 
sound when t he door  i s movi ng.   Coor di nat e t hi s audi bl e s i gnal  such t hat  
i t  i s  c l ear l y di f f er ent  f r om al l  of  t he ot her  audi bl e s i gnal s ut i l i zed i n 
t he hangar  bay.

Pr ovi de a v i sual  al ar m devi ce above each door  mai n cont r ol  panel  ( LED 
beacon wi t h 1600 l umens)  t hat  oper at es 5 seconds bef or e t he door  moves and 
cont i nues t o oper at e when t he door  i s movi ng.   Coor di nat e t he col or  of  
t hi s v i sual  s i gnal  such t hat  i t  i s  c l ear l y a di f f er ent  col or  t han al l  of  
t he ot her  v i sual  s i gnal s ut i l i zed i n t he hangar  bay.

2. 3. 9   Saf et y Devi ce

Pr ovi de an i nt r i nsi cal l y saf e ( sui t abl e f or  a Cl ass I  Di v i s i on 2 hazar dous 
l ocat i on)  el ect r i c saf et y edge on t he bot t om of  t he edge of  each door ,  
cont i nuous over  t he f ul l  l engt h of  t he door .   Pr ovi de a saf et y edge 
l ocat ed i nsi de of  a r ubber  cushi oned bot t om weat her  seal i ng edge ( or  boot )  
wi t h suf f i c i ent  ver t i cal  hei ght  ( f act or i ng i n t he t i me and di st ance t hat  
i t  t akes t o st op a c l osi ng door )  t o pr event  col l i s i on damage al ong t he 
bot t om edge of  t he door .   Act i vat e t he saf et y edge when t he door  i s 
c l osi ng and do not  al l ow t he saf et y edge t o pr event  t he door  f r om 
compl et el y c l osi ng and pr oper l y seal i ng al ong i t s ent i r e l engt h.

2. 3. 10   Cont r ol  Tr ansf or mer s

Pr ovi de f used t r ansf or mer s i nsi de of  each Mai n Cont r ol  Panel  as necessar y 
t o r educe t he vol t age on t he cont r ol  c i r cui t s t o 120 vol t s or  l ess.

2. 3. 11   El ect r i cal  Component s

NFPA 70.   Pr ovi de aut omat i c cont r ol  and saf et y devi ces,  i ncl udi ng f ai l saf e 
bat t er y power ed wi r el ess l i mi t  swi t ches or  har d- wi r ed l i mi t  swi t ches 
el ect r i f i ed component s[  i ncl udi ng per sonnel  door  i nt er l ocks] .   Wi r e r ope 
r eel  t ype t ake- up devi ces ar e not  al l owed.   Pr ovi de cont r ol  wi r i ng i n 
accor dance wi t h NFPA 70.   Pr ovi de condui t ,  wi r i ng,  and mount i ng of  
cont r ol s i n accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

[ 2. 3. 12   User  I nt er f ace wi t h Di agnost i cs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude par agr aph bel ow onl y when a 
pr ogr ammabl e l ogi c cont r ol l er  i s  speci f i ed as an 
opt i onal  cont r ol s i nt er f ace.   The user  i nt er f ace 
wi t h di agnost i cs i s an addi t i onal  opt i on and does 
not  r epl ace t he ot her  cont r ol s opt i ons.   I ncl ude 
Human Machi ne I nt er f ace par agr aph bel ow when 
speci f y i ng a mul t i - par t  ( mul t i - l eaf )  door  syst em.   
Do not  i ncl ude f or  s i ngl e l eaf  door  syst ems wi t hout  
conf i r mi ng wi t h t he gover nment  and manuf act ur er s as 
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t he cost  t ypi cal l y out wei ghs t he benef i t s 
( except i ons may i ncl ude al er t  hangar s) .

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

Suppl y a human machi ne i nt er f ace ( HMI )  on t he f ace of  t he Mai n Cont r ol  
Panel  and al l  Auxi l i ar y Cont r ol  Panel s.   The f unct i on of  t he di agnost i c 
panel  i s  t o pr ovi de i nf or mat i on on t he st at us of  el ect r i cal  component s i n 
t he door  syst em.  Pr ovi de a l ar ge ( 250 mm 10 i nch mi ni mum di agonal  measur e)  
HMI  t ouch scr een t o i ncl ude a gr aphi cal  r epr esent at i on of  t he ent i r e door  
syst em t o f aci l i t at e ease of  use.   Pr ovi de t he HMI  wi t h cur r ent  door  
st at us i ncl udi ng wi ndl ocks.   I ncl ude a sel f - di agnost i c syst em t o pr ovi de 
det ai l ed st at us i nf or mat i on of  a mal f unct i on and pr ovi de gui ded t r oubl e 
shoot i ng and di agnost i c f eat ur es.   Pr ovi de a l og f or  mal f unct i ons and 
syst em al ar ms on t he HMI  as wel l  as det ai l ed ser vi ce moni t or i ng and 
ser vi ce hi st or y.   Cont r ol  oper at i on and conf i gur at i on of  t he syst em i s by 
uni que,  mul t i - l evel  passwor d access t o l i mi t  access t o t he syst em t o 
qual i f i ed and aut hor i zed user s.   Pr ovi de HMI  wi t h aut omat i c scr een l ock 
af t er  60 seconds of  i nact i v i t y.   I ncl ude f unct i onal i t y on t he HMI  f or  
r emot e access t o t he syst em,  by t he manuf act ur er  v i a bot h I nt er net  and 
cel l ul ar  modem,  t o r evi ew mal f unct i on l ogs,  updat e pr ogr ammi ng/ set t i ngs,  
or  assi st  i n t r oubl eshoot i ng,  shoul d t he user  choose t o per mi t  such access 
as per mi t t ed by cyber secur i t y r est r i ct i ons.

] 2. 4   HEADER BOX

Const r uct  t he header  boxes of  car bon st eel  and f i ni shed i n accor dance wi t h 
t he par agr aph FI NI SHES.

2. 5   BOTTOM BEAM

Const r uct  t he bot t om beam of  car bon st eel  and f i ni shed i n accor dance wi t h 
t he par agr aph FI NI SHES.   Pr ovi de a bot t om beam of  a sui t abl e wi dt h and 
dept h t o car r y t he l oad of  t he i nt er medi at e beams when t he door  i s not  
c l osed,  and t o ensur e f ul l  c l osi ng and a t i ght  f l oor  seal  under  f ul l  
desi gn wi nd speeds spanni ng bet ween wi ndl ocks l ocat ed at  each j amb.   
Pr ovi de a heavy- dut y bot t om r ubber  seal  t o f or m a t i ght  seal  wi t h t he 
f l oor  under  al l  desi gn condi t i ons.   Pr ovi de a bot t om edge saf et y devi ce 
t hat  i s i nt egr al  wi t h t he bot t om seal .

Desi gn bot t om beams t o span bet ween saf et y ar r est or s at  t he j ambs and 
suppor t  t he wei ght  of  t he door ,  i ncl udi ng i nt er medi at e beams,  whi l e 
r emai ni ng st abl e and wi t hi n t he door  gui des.   I f  t he door  l eaf  saf et y 
ar r est or  al t er nat i ve i s ut i l i zed per  par agr aph DOOR LEAF SAFETY ARRESTERS,  
desi gn t he bot t om beam t o suppor t  t he wei ght  of  t he door ,  i ncl udi ng 
i nt er medi at e beams wi t h ei t her  end bel t / wi r e r ope,  or  any t wo i nt er medi at e 
bel t s/ wi r e r opes,  r emoved whi l e r emai ni ng st abl e and wi t hi n t he door  
gui des.   Mi dspan spl i ces ar e pr ohi bi t ed i n t he bot t om beam.

2. 6   WI ND LOCK

At  each door  l eaf  pr ovi de wi nd l ocks at  each j amb,  whi ch aut omat i cal l y 
act i vat e and l ock t he bot t om beam i nt o pl ace when t he door  r eaches i t s 
c l osed posi t i on t o mai nt ai n a t i ght  f l oor  seal  and i nt er medi at e beam 
st abi l i t y  wi t h t i ght  f abr i c under  desi gn wi nd condi t i ons.   Pr ovi de a l i mi t  
swi t ch,  or  a pr oxi mi t y swi t ch,  wi t h i ndi cat or  t o not i f y t he door  oper at or  
t hat  al l  wi nd l ocks ar e engaged pr oper l y.   Pr ovi de swi t ches l ocat ed bel ow 
45. 7 cm 18 i nches above f i ni sh f l oor  t hat  ar e compl i ant  wi t h NFPA 70,  
Cl ass I ,  Di v i s i on 2 hazar dous envi r onment .
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[ 2. 7   SWI NG- UP MULLI ON WHERE I NDI CATED

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The mul l i on pi ck up poi nt  of  3 met er s 10 f eet  
above f i ni shed f l oor  i s appr opr i at e f or  mul l i ons 
t al l er  t han 7. 6 met er s 25 f eet .   For  mul l i ons 
shor t er  t han 7. 6 met er s 25 f eet  t he pi ckup poi nt  can 
r easonabl y be l ower ed t o 2. 4 met er s 8 f eet  above 
f i ni shed f l oor .   The hei ght  of  t he pi ckup poi nt  
af f ect s t he wi nch si ze r equi r ed t o pi ck i t  up and 
t he st abi l i t y  of  t he mul l i on dur i ng movement .   The 
l ower  pi ck up poi nt  cr eat es a hazar d f or  t he user  
when t he VLFD i s open and t he mul l i on i s down.

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

The swi ng- up mul l i ons wi l l  be desi gned t o swi ng up under  t he door  l eaf  i n 
t he r ai sed posi t i on.   They wi l l  be const r uct ed of  car bon st eel  and 
f i ni shed i n accor dance wi t h t he par agr aph FI NI SHES.   The mul l i on hi nge 
pi vot  wi l l  be of  a mai nt enance- f r ee bear i ng desi gn.   Pr ovi de suf f i c i ent  
l engt h of  door  gui de,  bet ween f al l  ar r est or s and mul l i on hi nge pi vot ,  t o 
per mi t  door ' s saf et y ar r est or s t o f ul l y  engage and st op t he door  f r om 
f al l i ng i n t he case of  a bel t / wi r e r ope br eak or  ot her  f ai l ur e condi t i on 
when t he door  i s i n t he f ul l y open posi t i on.

The swi ng- up mul l i on must  be r ai sed and l ower ed by a wi r e r ope hoi st  wi t h 
a secondar y back- up wi r e r ope ar r est i ng syst em.   I f  t he secondar y back- up 
wi r e r ope ar r est i ng syst em i s f ul l y  i nt egr at ed i nt o t he hoi st  uni t ,  i t  
wi l l  be pr oduced by one manuf act ur er .   Wi r e r ope hoi st  and secondar y 
syst em wi l l  connect  t o mul l i on a mi ni mum of  3. 05 m 10 f eet  above f i ni sh 
f l oor .   At t ach usi ng a doubl e shear  connect i on t hr ough t he mul l i on.   
Demonst r at e t hr ough cal cul at i ons t hat  t he l i f t i ng appar at us and i t s 
connect i on t o t he mul l i on i s desi gned f or  al l  l oads.   Ref er  t o t he 
par agr aph ELECTRI CAL OPERATI ON f or  cont r ol s and i nt er l ocks of  mul l i on and 
door  panel s.

Swi ng- up mul l i on assembl y,  i ncl udi ng l i f t i ng ar m and wi r e r ope,  i s not  
per mi t t ed t o encr oach on r equi r ed ai r cr af t  c l ear  space r equi r ed by t he 
cont r act  document s.

2. 7. 1   Mul l i on Pi t  and Cover  wher e I ndi cat ed

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wheel  l oads shown ar e mi ni mums.   Desi gner  t o 
coor di nat e wheel  l oads wi t h t he pr oj ect  cr i t er i a.

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

Pr ovi de a mul l i on pi t  f r ame,  gui de pl at e,  and cover ( s) ,  manuf act ur ed of  
al umi num or  st eel ,  f or  each mul l i on.   Hi nged cover  pl at es wi l l  be at t ached 
t o t he mul l i on pi t  f r ame.   Mul l i on pi t  cover s wi l l  be desi gned t o suppor t  a
 156 kN 35, 000 pounds f or ce si ngl e wheel  l oad wi t h a t i r e pr essur e of  1379 
kPa 200 psi  and cont act  ar ea 0. 1 squar e met er s 175 squar e i nches.

[ 2. 7. 2   Ret r act abl e Mul l i on Pi n and Fl oor  St r i ke

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude par agr aph bel ow when t he Gover nment  
deci des t o i ncl ude r et r act abl e mul l i on pi ns and 
f l oor  st r i kes.   Recommend di scussi ng wi t h pot ent i al  
manuf act ur er s.   Advant ages i ncl ude a s i gni f i cant l y 

SECTI ON 08 34 16. 20  Page 26



smal l er  mul l i on pi t  and cover s.   Di sadvant ages 
i ncl ude addi t i onal  cost ,  mai nt enance and pot ent i al  
oper at i ng i ssues/ er r or s associ at ed wi t h each mot or  
and l i mi t  swi t ch al ong wi t h desi gn/ const r uct i on 
compl exi t i es associ at ed wi t h t he Cl ass I  Di v i s i on 2 
chal l enges.

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

Pr ovi de r et r act abl e mul l i on pi n wi t h a heavy dut y,  r ever si ng el ect r i c 
l i near  act uat or .   Desi gn mul l i on pi n and st r i ke t o r esi st  al l  mul l i on 
desi gn l oads and accommodat e al l  ver t i cal  movement  of  t he mul l i on.   
Pr ovi de a hi nged cover  at  each f l oor  st r i ke,  f unnel  shaped at  t he t op,  
manuf act ur ed of  al umi num or  st eel ,  accommodat e mul l i on pi n s i ze and pi n 
t hr ow,  and be desi gned t o suppor t  a 155. 7 kN 35, 000 pound f or ce si ngl e 
wheel  l oad wi t h a t i r e pr essur e of  1379 kPa 200 psi  and cont act  ar ea 0. 1 
squar e met er s 175 squar e i nches.   Ref er  t o par agr aph LI MI T SWI TCHES f or  
i nf or mat i on on mul l i on pi n and f l oor  st r i ke l i mi t  swi t ches.

] ] 2. 8   PERSONNEL DOOR

[ Per sonnel  door s ar e not  r equi r ed i n Hangar  door s.

] * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Emer gency Exi t / Egr ess door s ar e no l onger  
per mi t t ed t o be l ocat ed i n hangar  door s i n 
accor dance wi t h UFC 4- 211- 01.   Per sonnel  door s f or  
conveni ent  access t o t he f l i ght l i ne ar e per mi t t ed i f  
pr ovi ded i n accor dance wi t h t he bel ow par agr aph.

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

[ Pr ovi de per sonnel  door s i n door  l eaves as i ndi cat ed i n t he dr awi ngs.   
Pr ovi de i nsul at ed st eel  or  al umi num per sonnel  door s as speci f i ed i n 
Sect i on [ 08 11 13 STEEL DOORS AND FRAMES]  [ 08 11 16 ALUMI NUM DOORS AND 
FRAMES] .   Pr ovi de compl et e per sonnel  door  wi t h al l  har dwar e i ncl udi ng,  
hi nges,  l ockset ,  st op,  weat her  st r i ppi ng,  and i nt er l ock.

] 2. 9   OPERATI ON

2. 9. 1   Door  Oper at i on

Pr ovi de a ver t i cal  l i f t  f abr i c door  whi ch gui des up and down i n weat her  
seal ed ver t i cal  gui des at t ached t o t he st r uct ur e[  and mul l i ons] .   Pr ovi de 
a door  syst em whi ch oper at es by l i f t i ng t he bot t om beam upwar ds i n each 
door  l eaf ,  t her eby st acki ng t he i nt er medi at e beams one on t op of  t he 
ot her ,  wi t h t he f abr i c mat er i al  f ol di ng i n pl eat s.   Door  oper at i onal  
saf et y i s of  par amount  i mpor t ance.

When t he door  syst em i s f ul l y  open,  al l  door  syst em component s wi l l  be 
out si de of  t he r equi r ed cl ear ance ar ea f or  t he door  openi ng.

When t he door  syst em i s f ul l y  c l osed t he door  syst em wi l l  seal  t he openi ng 
and f or m a por t i on of  t he bui l di ng' s ai r  bar r i er .   The i nt er medi at e beams 
hang bet ween t he t wo f abr i c f aces t hus pul l i ng t he f abr i c mat er i al  t i ght  
and seal i ng al ong t he gui des at  each j amb.   The t ensi on cr eat ed i n t he 
f abr i c panel s i s per mi t t ed t o st abi l i ze t he i nt er medi at e beams,  i f  pr oven 
capabl e by t he manuf act ur er ,  and t he bot t om beam seal  wi l l  f i t  t i ght l y 
al ong t he ent i r e l engt h of  t he door  t hr eshol d.

Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE 
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DATA.   I ncl udi ng wi r i ng di agr ams and t he compl et e manuf act ur er ' s 
i nst r uct i ons f or  oper at i on and mai nt enance of  t he door s,  door  mul l i ons 
wher e i ndi cat ed,  and accessor i es,  i ncl udi ng emer gency oper at i on,  i n t he 
event  of  gener al  bui l di ng power  f ai l ur e t o t he door s.

2. 9. 2   El ect r i cal  Oper at i on

Pr ovi de t he mai n cont r ol  panel  wi t h cont r ol  l ogi c such t hat  when t he 
[ i nt egr al  f emal e pi n and sl eeve emer gency power  r ecept acl e i s i nser t ed and 
t he i nt egr al  manual  t r ansf er  swi t ch associ at ed wi t h t he pi n and sl eeve 
r ecept acl e i s engaged] [ r emot e bui l di ng aut omat i c t r ansf er  swi t ch " dr y"  
auxi l i ar y cont act  wi t h t he st at i onar y emer gency gener at or  i s c l osed i n t he 
" emer gency"  posi t i on]  t he cont r ol  panel  wi l l  aut omat i cal l y l i mi t  onl y one 
door  l i f t  mot or  or  one mul l i on l i f t  mot or  t o oper at e at  a t i me.

The door  wi l l  be st opped by a pr i mar y l i mi t  swi t ch when t he door  i s opened 
compl et el y.   I n case of  over  t r avel ,  t he door  wi l l  be st opped by a 
secondar y l i mi t  swi t ch t o pr event  damage.   Sl ack bel t / wi r e r ope br eaker s 
wi l l  s t op t he dr i ve uni t  when t he door  i s c l osed.   I n case of  bel t / wi r e 
r ope br eak/ r upt ur e or  i f  an obst r uct i on shoul d pr event  t he door  f r om bei ng 
cl osed t he sl ack bel t / wi r e r ope br eaker s wi l l  al so st op t he dr i ve uni t .   
Wei ght  or  spr i ngs act i vat e t he s l ack br eaker s.

A t ouch scr een ( HMI )  cont r ol  panel  st at i on i s r equi r ed at  t he mai n and at  
al l  auxi l i ar y st at i ons.

Cont r ol  door  oper at i on by t hr ee but t ons mar ked " OPEN" ,  " CLOSE" ,  and 
" STOP" .   The " OPEN"  and " STOP"  but t ons r equi r e onl y moment ar y pr essur e t o 
oper at e.   The " CLOSE"  but t on r equi r es const ant  pr essur e t o mai nt ai n t he 
c l osi ng mot i on of  t he door .   The door  wi l l  i mmedi at el y st op,  and r emai n i n 
t hat  posi t i on,  when t he door  i s i n mot i on and t he " STOP"  but t on i s pr essed 
or  t he " CLOSE"  but t on i s r el eased.   Fr om t hat  st op posi t i on,  t he door  
oper at i on i s t hen cont i nued i n ei t her  di r ect i on by t he " OPEN"  or  " CLOSE"  
but t ons.   Removi ng t he pr essur e f r om t he " CLOSE"  but t on r esul t s i n 
st oppi ng t he mot or  dr i ve and set t i ng t he br ake.

[ Two but t ons mar ked " Hor i zont al  Posi t i on and Ver t i cal  Posi t i on"  cont r ol  t he 
mul l i on oper at i on.   Bot h but t ons ar e cont r ol l ed by const ant  pr essur e t o 
open and t o c l ose.   Removi ng t he pr essur e f r om ei t her  but t on st ops t he 
mot or  dr i ve and set s t he br ake.   The el ect r i cal  cont r ol  panel  pr ovi des an 
i nt er l ock f unct i on t o coor di nat e door  l eaf  and mul l i on oper at i on.

] But t ons ar e i l l umi nat ed on t he HMI  ( cont r ol  panel )  and ut i l i ze s i mpl e 
f l ashi ng/ sol i d i l l umi nat i on schemes t o i nf or m t he oper at or  of  door  st at us 
( f ul l y  open,  c l osed,  i n mot i on,  et c. ) .   The l ar ge t ouch scr een di spl ay 
gr aphi cal l y i l l ust r at es t he door  syst em t o per mi t  t he user  t o sel ect  
desi r ed oper at i on and i nf or m t he user  of  cur r ent  door  st at us.   Door  
oper at i on on t he HMI  ( Cont r ol  Panel )  ar e passwor d pr ot ect ed,  by i ndi v i dual  
user ,  t o pr event  acci dent al  or  unaut hor i zed oper at i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude par agr aph bel ow onl y when a 
pr ogr ammabl e l ogi c cont r ol l er  i s  speci f i ed as an 
opt i onal  cont r ol s i nt er f ace.   The user  i nt er f ace 
wi t h di agnost i cs i s an addi t i onal  opt i on and does 
not  r epl ace t he ot her  cont r ol s opt i ons.

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

[ [ Mul t i par t  door s] [ Al er t  Hangar ]  wi l l  ut i l i ze a human machi ne i nt er f ace 
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di spl ay ( HMI )  f or  door  l eaf / mul l i on oper at i on.   Upon sel ect i on,  door  
oper at i on wi l l  be cont r ol l ed by t hr ee but t ons mar ked UP,  DOWN,  and STOP.   
The UP and STOP but t ons wi l l  oper at e as i ndi cat ed i n t he door  oper at i on 
cont r ol s sect i on above.

When oper at i ng a mul l i on,  cont r ol s wi l l  oper at e as descr i bed i n t he 
mul l i on oper at i on cont r ol s above.

The mai n cont r ol  panel  wi l l  be equi pped wi t h backup met hod of  cont r ol l i ng 
t he door  syst em shoul d an HMI  f ai l ur e occur .

] [ 2. 9. 3   Backup Door  Oper at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At  t he t i me of  t hi s wr i t i ng,  onl y one 
manuf act ur er  i s bel i eved t o have a syst em capabl e of  
meet i ng t hi s r equi r ement .   Pr i or  t o i ncl udi ng t hi s 
par agr aph,  desi gner  wi l l  i nvest i gat e and conf i r m i f  
t her e ar e adequat e door  syst em manuf act ur er s 
cur r ent l y avai l abl e t hat  ar e abl e t o pr ovi de t hi s 
opt i on and conf i r m i f  t hi s opt i on i s 
j ust i f i ed/ r equi r ed f or  t he f aci l i t y .   Coor di nat e and 
i ncor por at e space,  c l ear ance,  ut i l i t y ,  
i nf r ast r uct ur e and ot her  f aci l i t y  r equi r ement s wi t h 
t he cont r act  document s.

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

Separ at e f r om t he connect i on t o a backup power  sour ce or  emer gency 
gener at or ,  pr ovi de a door  syst em backup power  sour ce and syst em capabl e of  
openi ng and cl osi ng t he ent i r e door  syst em at  l east  one t i me,  wi t h 
compl et e l oss of  power  t o t he ent i r e f aci l i t y .   For  t he pur poses of  t hi s 
r equi r ement ,  t he mi ni mum door  l eaf  and mul l i on speeds i ndi cat ed i n t hi s 
speci f i cat i on ar e not  appl i cabl e.

] 2. 10   FI NI SHES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  compl i ance wi t h UFC 4- 211- 01 i s r equi r ed,  
t he coat i ng syst em speci f i ed i n Sect i on 09 97 13. 27 
HI GH PERFORMANCE COATI NG FOR STEEL STRUCTURES i s 
r equi r ed.   Thi s speci f i cat i on i s ver y r obust  and t he 
coat i ng syst em i ncl udes t he f ol l owi ng:

Pr ep i n accor dance wi t h SSPC SP 10/ NACE No.  2.   
Appl y 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 ) ,  and a Pol yur et hane 
Topcoat  ( 2- 3 mi l ) .

Wher e possi bl e al so al l ow hot - di p gal vani z i ng so t he 
manuf act ur er  may choose t he best / most  cost  ef f ect i ve 
coat i ng opt i on.   Hot - di p gal vani z i ng may not  al ways 
be appr opr i at e as t he pr ocess can war p l ong 
st r uct ur al  component s or  assembl i es and gal vani zer s 
f or  l ar ge sect i ons ar e i ncr easi ngl y di f f i cul t  t o 
l ocat e.

Sect i on 09 97 13. 27 HI GH PERFORMANCE COATI NG FOR 
STEEL STRUCTURES i s a compl i cat ed spec wi t h 
s i gni f i cant  cont ent  based on coat i ng ext er i or  t anks,  
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and r ecoat i ng of  ol d st eel .   Si nce coat i ngs r el at ed 
t o ver t i cal  l i f t  f abr i c door s wi l l  be shop coat i ng 
of  new st eel ,  t he onl y ant i c i pat ed f i el d pai nt i ng 
woul d be t ouchi ng up damage t o t he coat i ng occur r i ng 
dur i ng shi ppi ng and i nst al l at i on and coat i ng of  
accessor i es such as bol t s and br acket s.

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

2. 10. 1   Fer r ous Met al

Pr ovi de cl eaned,  pr epar ed and shop- f i ni shed f er r ous met al  sur f aces i n 
accor dance wi t h Sect i on [ 09 97 13. 27 HI GH PERFORMANCE COATI NG FOR STEEL 
STRUCTURES]  [ 09 90 00 PAI NTS AND COATI NGS]  [ or  hot - di p gal vani zed i n 
accor dance wi t h ASTM A653/ A653M,  coat i ng desi gnat i on Z275,  f or  st eel  
sheet s,  and ASTM A123/ A123M f or  assembl ed st eel  pr oduct s] .   Fol l ow coat i ng 
syst em manuf act ur er ' s wr i t t en i nst r uct i ons.   Shop f i ni shi ng of  al l  f er r ous 
met al  coat i ngs i s r equi r ed wi t h f i el d coat i ngs l i mi t ed t o t ouch- up 
pai nt i ng and coat i ng of  onl y unf i ni shed accessor i es such as bol t s and 
br acket s. [   The f ol l owi ng submi t t al s i f  r equi r ed by Sect i on 09 97 13. 27 
HI GH PERFORMANCE COATI NG FOR STEEL STRUCTURES ar e not  r equi r ed f or  
shop- f i ni shed ver t i cal  l i f t  f abr i c door s:   Wor k Pl ans,  Coat i ng I nspect i on 
Repor t s,  Test  Repor t s,  and Qual i f i cat i ons f or  Cer t i f i ed I ndust r i al  
Hygi eni st s,  Pr ot ect i ve Coat i ng Speci al i st s,  Bl ast er s,  Pai nt er s and 
I nspect or s. ]

2. 10. 2   Al umi num

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y AAMA 2605 powder  coat i ng,  or  
AA- M12- C22- A41 cl ear  ( nat ur al )  anodi zed f i ni sh,  as 
al umi num door  f abr i c r et ent i on component s wi l l  be 
subj ect  t o excessi ve wear ,  abr asi on and wi l l  not  
l i kel y be r egul ar l y c l eaned or  mai nt ai ned.   Thi s 
f i ni sh i s al so appr opr i at e i n hi ghl y cor r osi ve 
i ndust r i al  at mospher es wi t h dust ,  gases,  sal t s,  or  
ot her  di sr upt i ve el ement s t hat  at t ack met al .

I n t he second par agr aph bel ow,  sel ect  t he f i r st  
br acket ed choi ce i f  al umi num f abr i c r et ent i on 
component s exposed t o v i ew ar e r equi r ed t o mat ch t he 
col or  of  t he f abr i c,  ot her wi se sel ect  t he second 
br acket ed choi ce f or  a c l ear  anodi zed al umi num 
f i ni sh f or  f abr i c r et ent i on component s.

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

Bef or e f abr i cat i on,  c l ean t he uni t s and pr ovi de t he coat i ng syst em 
speci f i ed bel ow i n accor dance wi t h t he r equi r ement s of  t he Al umi num 
Associ at i on Desi gnat i on Syst em,  AA DAF45.

[ Pr ovi de an Or gani c Coat i ng ( super i or  per f or mance ext er i or  coat i ng)  
compl yi ng wi t h t he r equi r ement s of  AAMA 2605.   Cl ean sur f aces and pr et r eat  
t hem wi t h a conver si on coat i ng bef or e appl y i ng 0. 0076mm 0. 3 mi l  dr y- f i l m 
t hi ckness of  epoxy or  acr yl i c pr i mer  accor di ng t o t he r ecommendat i ons of  
t he f i ni sh coat  manuf act ur er .   Appl y a f i ni sh coat  of  [ 70 per cent ]  [ _____]  
mi ni mum f l uor opol ymer  r esi n f used t o pr i med sur f aces at  t he t emper at ur e 
r ecommended by t he manuf act ur er  at  a mi ni mum dr y f i l m t hi ckness of  0. 25mm 
1. 0 mi l .   Use a mi ni mum 3- coat  or  4- coat  syst em as r equi r ed f or  t he col or  
sel ect ed. ] [ Cl ear  Anodi zed:  Conf or mi ng t o AA- M12- C22- A41 i n accor dance wi t h 
NAAMM AMP 500 and compl yi ng wi t h AAMA 611.   The mi ni mum f i ni sh t hi ckness i s
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 0. 0175mm 0. 7 mi l  or  gr eat er . ]

2. 11   SI GNAGE

Pr ovi de a pl acar d s i gn i mmedi at el y adj acent  t o al l  cont r ol  panel s 
i ndi cat i ng t he bel ow Not i ce.   I ncl ude t he ser vi ce l evel  wi nd speed whi ch 
cor r esponds t o t he ul t i mat e wi nd speed used i n desi gn of  t he 
open/ oper at i onal  door  i n par agr aph WI ND LOADS i n t he Not i ce post . .

Not i ce:

Ver t i cal  l i f t  f abr i c door s wi l l  be c l osed and not  oper at ed when 
wi nd speeds above[  96. 6 km/ hr  60 mph] [ _____]  ar e expect ed.

Ver t i cal  l i f t  f abr i c door s wi l l  be t r ansf er r ed t o back- up power  
f or  oper at i on when commer ci al  power  i s not  avai l abl e.

PART 3   EXECUTI ON

3. 1   PROTECTI VE COATI NGS

3. 1. 1   Cl eani ng

Af t er  f abr i cat i on,  c l ean al l  met al  sur f aces t hor oughl y of  al l  mi l l  scal e,  
r ust ,  oi l ,  gr ease and ot her  f or ei gn subst ances.   Appl y r ust - pr event i ve 
pr i mer  t o al l  st eel  par t s i mmedi at el y af t er  c l eani ng.

3. 1. 2   Shop Pai nt i ng

Af t er  c l eani ng,  coat  wi t h pr i mer  al l  st eel  sur f aces ot her  t han 
machi ne- f i ni shed par t s.   Keep pai nt  of f  f i ni shed bear i ng sur f aces.   Bef or e 
assembl y,  pr i me sur f aces t hat  wi l l  be i naccessi bl e af t er  assembl y.   Handl e 
pai nt ed mat er i al s wi t h car e t o avoi d scr api ng and br eaki ng t he pr ot ect i ve 
f i l m.   Fer r ous met al  sur f aces t hat  wi l l  be exposed af t er  f abr i cat i on wi l l  
be shop coat ed and t ouch- up pai nt ed i n t he f i el d i n accor dance wi t h t he 
par agr aph FI NI SHES.

3. 1. 3   Met al  Pr ot ect i on

Pr ovi de i n accor dance wi t h Chapt er  4 of  UFC 1- 200- 01 when door  syst em i s 
i n a cor r osi on pr one l ocat i on or  wher e door  syst em component s use 
di ssi mi l ar  met al s.   I f  di ssi mi l ar  met al s ar e used,  al so pr ovi de i n 
accor dance wi t h MI L- STD- 889.   Pr ovi de added cor r osi on pr ot ect i on t o t he 
desi gn such as,  but  not  l i mi t ed t o,  t he f ol l owi ng.   Wher e al umi num wi l l  
cont act  di ssi mi l ar  met al s,  pr ot ect  agai nst  gal vani c act i on by pai nt i ng 
cont act  sur f aces wi t h pr i mer  or  by appl y i ng seal ant  or  t ape r ecommended by 
manuf act ur er  f or  t hi s pur pose.   Wher e al umi num wi l l  cont act  masonr y or  
concr et e,  pr ot ect  agai nst  cor r osi on by pai nt i ng cont act  sur f aces wi t h 
bi t umi nous coat i ng.

3. 2   WELDS

3. 2. 1   Vi sual  I nspect i on

Fur ni sh t he ser vi ces of  AWS- cer t i f i ed wel di ng i nspect or s f or  f abr i cat i on 
and er ect i on i nspect i on and t est i ng and ver i f i cat i on i nspect i ons i n 
accor dance wi t h AWS D1. 1/ D1. 1M.   Per f or m vi sual  i nspect i ons on 100 per cent  
of  al l  wel ds wi t h a Cer t i f i ed Wel di ng I nspect or .   Document  t hi s i nspect i on 
wi t h t he Nondest r uct i ve Test i ng.
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I nspect  pr oper  pr epar at i on,  s i ze,  gagi ng l ocat i on,  and accept abi l i t y  of  
al l  wel ds;  i dent i f i cat i on mar ki ng;  oper at i on and cur r ent  char act er i st i cs 
of  wel di ng set s i n use.

3. 2. 2   Nondest r uct i ve Test i ng

Per f or m nondest r uct i ve t est i ng i n accor dance wi t h AWS D1. 1/ D1. 1M[  and 
AWS D1. 8/ D1. 8M] .   Per f or m ul t r asoni c t est i ng i n accor dance wi t h Tabl e 
[ 6. 2]  [ or  6. 3]  of  AWS D1. 1/ D1. 1M.  Test  50 per cent  of  al l  wel ds,  wi t h 
sampl i ng r epr esent at i ve of  al l  wel d t ypes and l ocat i ons f or  t he ent i r e 
door  syst em and f or  t he dur at i on of  t he f abr i cat i on schedul e.   Al l  
per sonnel  per f or mi ng NDT ar e r equi r ed t o be cer t i f i ed i n accor dance wi t h 
ANSI / ASNT CP- 189 i n t he met hod of  t est i ng bei ng per f or med.   Submi t  
cer t i f i cat es showi ng compl i ance wi t h ANSI / ASNT CP- 189 f or  al l  NDT 
t echni c i ans.   I f  mor e t han 10 per cent  of  wel ds made by a wel der  cont ai n 
def ect s i dent i f i ed by t est i ng,  t hen al l  gr oove wel ds made by t hat  wel der  
ar e r equi r ed t o be t est ed by ul t r asoni c t est i ng,  and al l  f i l l et  wel ds made 
by t hat  wel der  ar e r equi r ed t o be i nspect ed by magnet i c par t i c l e t est i ng 
( MT)  or  dye penet r ant  t est i ng ( PT) .   When gr oove wel ds made by an 
i ndi v i dual  wel der  ar e r equi r ed t o be t est ed,  magnet i c par t i c l e or  dye 
penet r ant  t est i ng may be used onl y i n ar eas i naccessi bl e t o ul t r asoni c 
t est i ng.   Ret est  al l  r epai r ed ar eas.   Submi t  wel d i nspect i on r epor t .

3. 3   ERECTI ON

Pr ovi de al l  wor k associ at ed wi t h t hese door  syst ems under  t he di r ect  
super vi s i on and cont r ol  of  t he f abr i cat or  f or  saf et y,  cont r ol  of  pr oduct  
l i abi l i t y ,  and Engi neer  of  Recor d r esponsi bi l i t i es.   Coor di nat e t he 
er ect i on of  t he door s wi t h t he wor k of  ot her  t r ades.   Coor di nat e t he 
desi gn,  f abr i cat i on and er ect i on of  t he door  syst ems and adj ust  f or  act ual  
camber ,  f abr i cat i on,  and er ect i on t ol er ances of  t he suppor t i ng st r uct ur e 
i ncl udi ng si mul at ed door  wei ght  l oad t est i ng and sur vey t o ensur e pr oper  
f i t - up of  t he f i nal  door  syst em.   Coor di nat e mul l i on pi t  l ocat i ons 
( i ncl udi ng t hei r  dr ai ns) ,  al i gnment  and or i ent at i on.   Ensur e t hat  al l  
st eel  suppor t ,  br aci ng and f r ami ng member s ar e f ur ni shed and accur at el y 
i nst al l ed.  Coor di nat e el ect r i cal  wor k,  i ncl udi ng l ocat i ons of  al l  panel s,  
equi pment ,  mot or s and ot her  component s f or  r equi r ed cl ear ances,  access and 
r out i ng of  power .

3. 3. 1   Assembl y

Assembl e and i nst al l  t he door s and accessor i es i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons and i nst al l at i on manual .   Secur e gui des t o 
t he wal l s pl um,  l evel ,  and i n- l i ne.   Anchor  gui des at  spaci ng i ndi cat ed on 
t he manuf act ur er ' s i nst al l at i on dr awi ngs.   Pr ovi de addi t i onal  suppor t s as 
necessar y f or  at t achment  of  gui des,  br acket s,  door s,  and oper at i on 
mechani sms.   Af t er  er ect i on i s compl et e and bef or e t ouch- up f i el d pai nt i ng 
i s appl i ed,  t hor oughl y c l ean al l  abr aded sur f aces,  f i el d wel ds,  and f i el d 
bol t s;  coat  i n accor dance wi t h par agr aph FI NI SHES.

3. 3. 2   Cl eani ng

Cl ean bot h t he i nt er i or  and ext er i or  of  door s af t er  t he compl et i on of  
er ect i on.

3. 3. 3   Cont r ol  Panel  I nst al l at i on

Locat e al l  door  cont r ol  panel s i ndoor s,  adj acent  t o t he door  openi ng,  and 
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wi t h an unobst r uct ed l i ne of  s i ght  f or  t he ent i r e door  openi ng.   Pr ovi de 
al l  condui t  ent r i es i nt o t he bot t om of  t he cont r ol  panel .   Mount  cont r ol  
panel s and pr ovi de t hr ee phase power  t o each cont r ol  panel .

3. 4   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 
accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

Door  manuf act ur er  t o coor di nat e wi t h t he qual i f i ed,  l i censed el ect r i cal  
cont r act or  who wi l l  pr ovi de and i nst al l  al l  [ 208 3- phase] [ 480 3- phase]  
suppl y power  t o al l  component s ( such as Mai n,  auxi l i ar y,  cont r ol l er s,  
panel s,  mot or s,  and ot her  el ect r i cal  devi ces)  whi ch r equi r e t hi s l ow 
vol t age suppl y power .   The qual i f i ed,  l i censed el ect r i cal  cont r act or  wi l l  
pr ovi de and i nst al l  al l  condui t  f or  t he cont r ol  l evel  power  under  t he 
r evi ew and appr oval  of  t he door  manuf act ur er .   Ei t her  t he qual i f i ed,  
l i censed el ect r i cal  cont r act or  or  a f act or y aut hor i zed t echni c i an may 
pr ovi de and i nst al l  al l  wi r i ng f or  cont r ol  l evel  power  under  t he r evi ew 
and appr oval  of  t he door  manuf act ur er  i n accor dance wi t h t he appr oved 
const r uct i on submi t t al s.

3. 5   ACCEPTANCE TESTI NG PROCEDURE AND REPORT

Submi t  an Accept ance Test i ng Pr ocedur e f or  appr oval ,  whi ch i ncl udes 
coor di nat i on wi t h Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG f or  such 
i t ems as hangar  door  posi t i on swi t ches whi ch i nt er act  wi t h HVAC cont r ol s.   
Af t er  Gover nment  appr oval ,  per f or m t he t est i ng and submi t  a r epor t  of  t he 
r esul t s.   Pr ovi de accept ance t est i ng f or  t he ent i r e door  syst em,  i ncl udi ng 
ever y component ,  per f or med by t he door  manuf act ur er  and suppl i er s.   The 
f ol l owi ng subpar agr aphs ar e i ncl uded i n t he accept ance t est i ng.

3. 5. 1   Gener al

Upon compl et i on of  i nst al l at i on,  i ncl udi ng wor k by ot her  t r ades,  
l ubr i cat e,  adj ust ,  and t est  door s t o ver i f y oper at i on i n accor dance wi t h 
manuf act ur er ' s pr oduct  dat a.   Fi nal  adj ust ment s wi l l  be made by t he 
Manuf act ur er ' s aut hor i zed r epr esent at i ve.   Adj ust  and r e- t est  t he door s 
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.   
Accept ance t est i ng must  consi st  of  oper at i ng each door [  and mul l i on]  open 
and cl osed ( one cycl e)  t en t i mes successf ul l y and consecut i vel y wi t hi n a 
ni ne- hour  t i me i nt er val  i n accor dance wi t h manuf act ur er ' s r ecommended t i me 
i nt er val  bet ween open/ cl ose cycl es.   Pr ovi de Cont r act i ng Of f i cer ' s 
Repr esent at i ve a copy of  t he f i nal  accept ance t est i ng r epor t  wi t h 
compl et ed t est s.

3. 5. 2   Door  Dr op Pr event i on Demonst r at i on

Per f or m a non- dest r uct i ve demonst r at i on of  t he saf et y ar r est er  f unct i on by 
s l owl y engagi ng t he i nst al l ed saf et y ar r est er s on t he gui der ai l s at  a 
hei ght  of  1 m 3 f eet  above cl osed posi t i on i n a cont r ol l ed manner  so as t o 
not  f al l  and not  damage any door  syst em component s or  adj acent  st r uct ur e.   
Per f or m demonst r at i on on al l  door  l eaves and component s i n t he pr esence of  
t he Cont r act i ng Of f i cer ' s Repr esent at i ve.

I f  t he door  l eaf  saf et y ar r est or  al t er nat i ve i s ut i l i zed per  par agr aph 
DOOR LEAF ARRESTER ALTERNATI VE,  per f or m a non- dest r uct i ve demonst r at i on 
showi ng t he bot t om beam i s abl e t o suppor t  t he door  wi t h t he l oss of  
ei t her  end bel t / wi r e r ope,  or  any t wo i nt er medi at e bel t s/ wi r e r opes,  i n a 
saf e and cont r ol l ed manner  so as t o not  f al l  and not  damage any door  
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component s or  adj acent  st r uct ur e.   Per f or m demonst r at i on on al l  door  
l eaves and component s i n t he pr esence of  t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve.

3. 6   PERSONNEL TRAI NI NG

Pr ovi de an 8- hour  on- si t e t r ai ni ng sessi on f or  t he door  oper at i ng 
per sonnel  and mai nt enance depar t ment .   I n t he t r ai ni ng,  out l i ne door  
saf et y,  oper at i on,  t r oubl eshoot i ng and r epai r  gui del i nes. [   Recor d t hi s 
on- si t e t r ai ni ng and pr ovi de a v i deo pr esent ed i n a coher ent  f ashi on such 
t hat  t he Gover nment  may use t he vi deo as t he sol e t r ai ni ng pr ogr am f or  
f ut ur e user  oper at or s.   I n mul t i pl e l ocat i ons t hr oughout  t he v i deo,  
speci f i cal l y ment i on t he door  syst em must  be compl et el y c l osed pr i or  t o 
exper i enci ng 96. 6 km/ hr  60 mph [ _____]  wi nd speeds.   I t  i s  accept abl e t o 
ut i l i ze st ock t r ai ni ng vi deo cont ent  i n t hi s v i deo pr ovi ded t he door  
oper at i on,  saf et y and cont r ol s ar e i dent i cal  t o t he door  syst em pr ovi ded. ]

3. 7   EXTRA MATERI ALS

Suppl y a door  f abr i c pat ch ki t  wi t h appr oxi mat el y 4. 2 squar e met er s 45 
squar e f eet  of  f abr i c f or  each hangar  door  and al l  ot her  mat er i al s 
r equi r ed f or  door  panel  r epai r .   Pr ovi de al l  uni que t ool s r equi r ed t o 
mai nt ai n t he door  syst em.   Pr ovi de a pat ch ki t  wi t h col or  mat ched f abr i c 
and associ at ed r epai r  mat er i al s and t ool s.

3. 8   I NSPECTI ON AND ADJUSTMENT

Wi t hi n t he 12 mont h war r ant y per i od,  f ol l owi ng t he i ni t i al  per i od of  use 
and changes i n seasonal  t emper at ur e,  t he manuf act ur er ' s aut hor i zed 
r epr esent at i ve wi l l  r et ur n t o i nspect  and adj ust  door s t o conf i r m t he door  
syst em i s f ul l y  oper at i onal  and accept abl e.   Pr ovi de t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve an i nspect i on r epor t  out l i ni ng obser vat i ons,  door  
condi t i on,  oper at i on,  and al l  i t ems r equi r i ng adj ust ment  or  r equi r i ng 
r epai r / r epl acement  under  t he door  syst em war r ant y.   I ncl ude a r epor t  wi t h 
r ecommended annual  i nspect i on and mai nt enance i t ems.   As needed,  schedul e 
a f ol l ow- up vi s i t  t o compl et e i t ems r equi r i ng adj ust ment ,  r epai r  or  
r epl acement .   Manuf act ur er  i s r esponsi bl e f or  i t ems r equi r i ng adj ust ment ,  
r epai r  or  r epl acement  f or  t he 3 year  mai nt enance- f r ee war r ant y per i od or  
1500 cycl es,  whi chever  occur s f i r st ,  begi nni ng af t er  t he f i r st  12 mont h 
cont r act or ' s war r ant y per i od.

        - -  End of  Sect i on - -
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