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ÖZET 

Ür eti mde kalite yükseltilmesi  kavra mı  t eknol oji de,  yöneti mde,  ve i şlet melerdeki  baş 

döndür ücü geliş mel eri n de neticesi yl e hı zl a değişti.  Kalite ve t opl a m kalite yöneti mi 

kavra ml arı  artı k belli  bir  zümr eni n aşi na ol duğu kavra ml ar  ol makt an çı kmı ş,  bu t ezi n 

konusu ol an kapı  ve kapı  aksa mı  üret en fir mal arda da uygul anmaya başl anmı ştır.  Bu 

tez çalış ması ndaki  odak konusu kapılar  ve kapı  aksa ml arı nı n üreti mi ni n yapıl ması, 

dağıtıl ması  ve yeri nde mont ajı na yöneli ktir.  Topl a m kalite yöneti mi  ve kaliteyi 

yükselt meyi  a maçl ayan akti viteler  kapı  ve kapı  aksa m fir mal arı na,  mi mara ve  mal 

sahi bi ne kazandıracakl arı unsurlar açısı ndan ol dukça öne mli dir. 

Tezi n i ki nci  böl ümünde i se önce ahşap,  met al  ve alümi nyu m kapı  t ürleri  mal ze me  ve 

fonksi yonl arı na göre;  sonra da ahşap,  met al  ve alü mi nyu m kasa t ürleri  ve en sonunda 

kapı aksa ml arı konusunda det aylı bir incel e me yapıl makt adır.  

Tezi n üçüncü böl ümünde genel  ol arak uygulanmakt a ol an kurallar ve  kalite 

standardları  i ncel enmekt edir.  Sonra bu st andardl arı  uygul a makl a yükü ml ü 

böl üml eri n soruml ul ukl arı anl atıl makt adır.  

Tezi n dör düncü böl ümde i se Ameri ka Birleşi k Devl etleri’nde yer  al an kapı,  kapı 

kasası  ve kapı  aksa ml arında kalite st andardlarını  belirleyen kur ul uşl arın analizi 

yapıl makt adır.  Bu böl ümde il k ol arak bu kur ul uşlar  hakkı nda bil gi  veril dikt en sonra 

bu kur ul uşl arı n kapılar,  kapı  kasal arı  ve kapı  aksa m mal ze mel eri  i çi n belirledi kl eri 

standardlar ve uygul a maları incel enmekt edir. 

Tezi n beşi nci  böl ümünde i se Tür ki ye’de yer al an kapı,  kapı  kasası  ve kapı 

aksa ml arı nda kalite st andardl arı nı  belirleyen kurul uşl arı n analizi  yapıl makt adır.  Bu 

böl ümde il k ol arak bu kur ul uşlar  hakkı nda bil gi  veril di kt en sonra bu kur ul uşl arı n 

kapılar,  kapı  kasal arı  ve kapı  aksa m mal ze mel eri  i çi n belirledi kl eri  st andar dl ar  ve 

uygul a mal arı incel enmektedir. 

Al tı ncı  böl ümde i se Tür kiye’deki  kapı  ve kapı  aksa ml arı nda kalite yükseltil mesi  i çi n 

di ğer böl üml erde belirtilen bil giler analiz edil mekte ve tabl ol ar ile açı kl anmakt adır.  



 xi  

Sonuç kıs mı nda Tür k kapı  ve kapı  aksa mı  firmal arı nı n ul usal  ve gl obal  al anda 

rekabet  edebil mesi  i çin kapı  ve kapı  aksa mı  st andardları nı n geliştir mesi, 

dest ekl e mesi  ve süreci  sürekli  gözl e ml e mesi  gerekti ği  açı kl anmakt adır.  Bu hedefi n 

gerçekl eş mesi  i çi n de beşi nci  böl ümde açı kl anan t abl ol arı n kullanıl ması 

öneril mekt edir. 
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SUMMARY 

The rapi d changes  i n t echnol ogy,  manage ment,  and pr ocesses  have  changed t he way 

qualit y i s  pr ovi ded f or  producti vit y i mpr ove ment .  The concept  of  qualit y and t ot al 

qualit y manage ment  are applicable not  onl y t o some  speci al  sect ors,  but  also t o door 

compani es  as  well.  This t hesis  will  focus  mai nly on t he pr oducti on,  suppl y,  and 

installati on of  doors  and t heir  rel ated hardware.  The benefits of  t otal  qualit y 

manage ment acti vities are enor mous t o t he door industry, architect, and owner.  

The second part  of  t he thesis  presents  i nfor mati on on door  t ypes  based on mat eri als 

and f uncti ons  whi ch i nclude wood,  met al,  and al umi nu m doors.  It  also pr ovi des 

infor mati on on wood,  met al,  and al umi nu m doorfra mes;  and concludes  wit h 

infor mati on on t he related door hardware.  

The t hird part  of  t he st udy st arts wit h anal yzi ng t he general  applicable st andar ds  and 

qualit y require ments,  while det er mi ni ng t he part akers’  responsi bilities  t o provi de t he 

required qualit y. 

The f ourt h part  of  t he thesis i s  f ocuses  on t he i nstit utions  i n Unit ed St at es  t hat 

det er mi nes  t he qualit y standards  f or  doors,  frames,  and door  hardware.  This  part 

starts wit h a bri ef  on each i nstit uti on t hat  i ncludes  i nfor mati on about  the qualit y 

standards  t hat  t hese i nstit utions  st ate f or  doors,  door  fra mes  and related door 

hardware.  

The fift h part  of  t he thesis  is  f ocuses  on t he i nstit utions  i n Unit ed St at es  t hat 

det er mi nes  t he qualit y standards  f or  doors,  frames,  and door  hardware.  This  part 

starts wit h a bri ef  on each i nstit uti on t hat  i ncludes  i nfor mati on about  the qualit y 

standards  t hat  t hese i nstit utions  st ate f or  doors,  door  fra mes  and related door 

hardware.  

The si xt h part  anal yses  all  t he i nfor mati on presented i n t he previ ous  parts i n mat ri x 

tabl es  i n or der  t o pr ovi de sol uti ons  t o i mpr ove qualit y st andards  f or  doors  and door 

hardware i n Turkey.  
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The concl usi on poi nts  out  t hat  i n or der  f or  t he Tur kish door  and door har dware 

compani es  t o st ay co mpetitive i n t he nati onal  and gl obal  arena,  t hey have to pr omot e, 

devel op,  and monit or  t he perfor mance st andards f or  doors  and door  hardware.  I n 

or der t o achi eve t his goal, the matri x tabl es presented i n part fi ve are suggested.  
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1. I NTRODUCTI ON:  

1. 1. Purpose of the Thesis: 

For  many pr ogressi ve fir ms,  qualit y i s  a  gi ven;  a necessit y i n any busi ness. 

Advance ments  i n t echnology,  manage ment,  and pr ocesses  pr ovi de opportunities  f or 

pr oducti vit y i mpr ove ment  all  t he ti me.  Hence,  the t er m “conti nuous  i mpr ove ment ” 

applies  as  much t o pr oducti vit y as  it  does  t o quality ( Harris,  2000).  The concepts  of 

qualit y and t ot al  qualit y manage ment  are applicabl e t o all  aspects  of  t he busi ness. 

Ho wever,  t his t hesis will f ocus  mai nl y on t he pr oducti on,  suppl y,  and i nstallati on of 

doors and t heir related hardware.  

The beneficiary of  all  t he t ot al  qualit y manage ment  acti vities  i s,  of  course,  the  o wner 

of  t he constructi on.  As  a r esult,  focus  on t he owner  and t he architect  t o ensure t heir 

satisfacti on are critical goals  f or  door  pr oducti on co mpani es  ( Thomas,  2000). 

Owners  not  onl y benefit  from i mpr oved qualit y but  also from i mpr oved producti vit y 

of architect ural out puts thr ough l ower prices.  

So me  door  co mpani es  use Tot al  Qualit y Manage ment  ( TQM)  as  an appr oach t o 

i mpr ovi ng hardware and i nst allati on,  t hereby,  enhanci ng t he qualit y of  their  doors 

( Ri chardson,  1997).  TQM al so covers  ot her  perfor mance fact ors  and i mpr ove ment 

acti vities  i ncl udi ng:  pr oducti vit y,  flexi bility,  j ust-in-ti me operati ons,  bench mar ki ng, 

ti meli ness,  reengi neeri ng,  concurrent  engi neeri ng,  cust omer  satisfacti on,  keepi ng up 

e mpl oyee moral e,  and impr ovi ng co mmuni cati on a mong e mpl oyees,  suppli ers,  and 

cust omers.  

To pr oduce qualit y doors,  a qualit y pr ocess  is  required ( Pegels, 1995).  If 

i mpl e ment ed strategi cally, TQM can hel p the door company obt ai n : 

- Mor e appeali ng, less variabl e qualit y from t he door 

- Qui cker,  l ess  variabl e response from desi gn and devel opment  t hrough suppli er 

and sal es channels 
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- Gr eat er  fl exi bility i n adj usti ng t o cust omers’  shifti ng vol ume  and mi x 

require ments 

- Lo wer  cost  t hrough qualit y i mpr ove ment,  rewor k reducti on,  and non-val ue-

addi ng wast e eli mi nati on 

Internati onal  and do mestic conditi ons  have changed si gnificantl y si nce t he Col d War. 

As  it  will  be anal yzed wi thi n t he t hesis,  t he soci al and fi nancial  conditi ons  i n Tur key 

make it  very difficult  for  most  Tur kish co mpani es  t o offer  co mpetiti vel y pri ced, 

hi gh-qualit y goods  and servi ces.  There i s  also great  gl obal  pressure;  si nce the Unit ed 

St at es  ( U. S.)  is  no l onger  t he onl y pl ayer  i n t oday’s  i nt ensel y co mpetitive gl obal 

econo my.  Eur opean compani es  have become  i mport ant  co mpetit ors  i n t he mar ket 

ever  si nce t he Eur opean Uni on’s  i mpl e ment ati on of  t he cust om uni on.  Ne w gl obal 

powers  are also e mer ging;  it  i s  concei vabl e t hat  Indi a and Chi na will have an 

enor mous  effect  on t he worl d’s  political  and econo mi c f ut ure.  The challenge f or 

Tur kish door  co mpani es  will  be t o bri ng a  hi gher  l evel  of  qualit y i nt o t heir 

or gani zati ons  i n or der  t o pr oduce pre mi um pr oducts and servi ces  t hat  cust omers  wa nt 

and de mand.  Pr oduci ng topnot ch goods  and services  i s  cruci al  t o obt ai ni ng vi ct ory i n 

this econo mi c war. 

Tur kish i nstit utions and door compani es shoul d be aware of vari ous critical issues. It 

is very vital to know t he U. S. qualit y standards when it comes t o doors, door fra mes 

and door hardware because it may be useful t o i mpr ove t he qualit y standards of 

Tur kish doors and door hardware whi ch will hel p Tur kish i ndustry to stay 

competiti ve i n t he gl obal worl d. The ot her issue is, when a Turkish cust omer, 

i mporter/exporter, testi ng agency or a law maker have t he need t o compare the 

qualit y standards of Turkey and USA. This will enabl e t he partaker t o understand t he 

differences bet ween t hose t wo countries when it co mes t o qualit y standards of doors 

and door hardware. This wi ll also hel p the m verify t he door, door fra me and door 

hardware t hat come from USA have t he required standards set by US i nstituti ons. 

Kno wi ng what US i nstit utions specify will hel p the m achi eve t his goal.  

Al so from a Turkish lawmaker or a t esti ng agency poi nt of view, it will help the m 

see the difference bet ween whi ch will show whet her what Turkey has is enough or 

coul d be i mpr oved or coul d be altered. It is also very vital for a Turkish 

i mporter/exporter t o know what US i nstit utions specify so t hat t hey can make sure 
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the doors, door fra mes and door hardware t hat are export ed t o Turkey have the 

required and specified qualit y standards or more.  

1. 2. Scope of the Thesis: 

Fr om a  qualit y control  and i mpr ove ment  poi nt  of vi e w,  doors  and door  hardware can 

be cat egorized i n a number of opti ons: 

- Doors  and har dware can be  cl assified based on their  mat erials.  These i ncl ude: 

wood,  met al,  al umi nu m or  a cust omi zed mat erial  such as  copper/all oy,  gl ass,  et c. 

Al t hough door  hardware can be pr oduced from a vari et y of  mat erials,  t he fi nish 

of  t he door  hardware i s  its  most  i mport ant  feat ure ot her  t han its  functi on. 

Therefore,  unli ke doors  and fra mes,  door  hardware shoul d be cl assified based on 

their fi nishes more t han their mat erials.  

- Functi onalit y can al so be used t o cl assify doors and hardware.  Doors  can be 

cl assified i n t wo gr oups  when it  comes  t o f uncti onalit y.  The first  group i s  interi or 

versus  ext eri or  doors.  The second gr oup i s  t he pur pose of  t he door,  whi ch may 

incl ude:  doors  servi ng as  di vi der  bet ween t wo l ocati ons  onl y,  resistance doors 

(bullet-resistant,  fire-resistant),  sound- proof  doors  or  maneuverabl e doors 

(sli di ng,  fol di ng,  aut omatic s wi ngi ng,  bi -fol di ng or  revol vi ng).  Alt hough t he 

variet y of  door  hardware i s  li mitless,  t here are some hardware it e ms  t hat  are 

commonl y used worl dwi de whi ch are:  hi nges,  l ock and l at ch sets,  exit  devi ce, 

door  cl oser,  el ectric strike and t hreshol d.  There are t hree mai n cat egories  t o 

defi ne if  a door  or  a  pi ece of  hardware meets  or  exceeds  t he code or  t he qualit y 

standard,  despite t he di stincti on bet ween t hese cat egories  bei ng uncl ear. They 

incl ude: qualificati on data, report dat a and per mit, and licenses and certificati on.  

- There are several  partakers t hat  are responsi bl e i n ensuri ng t he qualit y control  of 

doors  and hardware whi ch are:  fabricat or,  i nstaller,  t esti ng agency,  and architect 

and owner/ owner’s representati ve.  

- Doors  and hardware are cl assified based on qualit y st andards  set up by U. S. 

instructi ons.  Alt hough there are nu mer ous  i nstitutions  i nvol ved i n setting up 

qualit y st andards,  t he ones  covered i n t his t hesis are:  Ar chitect ural  Woodwor k 

Instit ute ( AWI),  Nati onal  Fire Pr ot ecti on Associ ation ( NFPA),  Underwrit ers 

Laborat ories  I nc.  ( UL),  Wi ndow and Door  Manufact urers  Associ ation ( WWDA), 
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St eel  Door  I nstit ute ( SDI ),  Ameri can Soci et y f or  Testi ng and Mat erials ( AST M), 

Ameri can Nati onal  St andards  I nstit ute (ANSI),  Buil ders  Hardware 

Ma nufact urers  Associ ation,  Inc.  ( BHMA),  Door  Har dware I nstit ute ( DHI), 

Ameri can Ar chitect ural Manufact urers  Associati on ( AAMA),  and Nati onal 

Wood wor k Manufact urers Associ ation ( NWMA).  

- Doors  and door  hardware are cl assified i n Tur key based on qualit y st andards  set 

up by Tur kish and Eur opean i nstit utions  whi ch are:  Tur kish St andar ds 

Instructi ons  ( TSE),  The Eur opean Co mmittee for  St andardi zati on ( CEN),   t he 

Eur opean Co mmittee f or El ectrot echni cal  St andardizati on ( CENELEC)  and t he 

Eur opean Tel ecommuni cati ons St andards Instit ute (ETSI).  

Al t hough each of  t hese cat egories  can be a t hesis on t heir  own,  gi ven t he vari et y of 

doors,  door  hardware,  and qualit y st andards,  t he scope of  t his  t hesis will  be l i mit ed t o 

the mat erials,  functi ons,  and qualit y assurances  of  door  and door  hardware by U. S. 

and Tur kish instit utions. 

1. 3. Met hodol ogy of the Thesis: 

Aft er  det er mi ni ng t he mat erial  and f uncti on of  t he door  or  door  hardware,  t hey will 

be cat egorized i n a  matrix based on qualit y st andards.  The matri x t abl es  expl ai ned at 

the end of  t his  t hesis can be useful  for  Tur kish door  and door  hardware compani es. 

By defi ni ng t he mat erial,  functi on,  and quality assurance  of  a  door  or  a  door 

hardware,  a door  co mpany can det er mi ne t he quality i mpr ove ments  t hey have t o use 

from U. S.  and Tur kish  qualit y i mpr ove ment  point  of  vi ews.  There are two different 

types of matri x tabl es presented.  

The first group of matri x tabl es show what each U. S. i nstit utions specify for any ki nd 

of door, door fra me and hardware. These tabl es hel p t o understand t he U. S. qualit y 

standards specified for doors and door hardware. They are also hel pful if there is a 

need t o conduct qualit y anal ysis t o t he doors, door fra mes and door hardware that are 

export ed from USA.  

The second group of matrix tabl es compare what Tur kish and U. S. i nstitutions 

specify for any ki nd of door, door fra me and door hardware. These tabl es are useful 

to understand t he differences bet ween t hose t wo countries when it comes to qualit y 

standards of doors and door hardware.  



 5 

2. DESCRI PTI ON OF DOORS AND DOOR HARD WARE:  

2. 1. General Descri pti on of Doors and Door Hardware: 

A door  i s  a  struct ure made up of  wood,  met al,  alu mi nu m,  gl ass,  et c.  i n order  t o l et 

peopl e,  ani mals,  and objects  t o pass  from one l ocati on t o anot her  ( Fi gure 1)..  Doors 

can be cl assified based on many feat ures  but  t he most  co mmon cl assificati ons  are 

based on mat erial and functi on.  

The earliest  records  of  doors  are f ound i n t he pai nti ngs  of  t he Egyptian t o mbs,  i n 

whi ch t hey are shown as si ngl e of  doubl e wood doors.  The most  anci ent  doors  t hat 

were recorded i n hi st ory are t he ones  made f or  Ki ng Sol omon’s  t e mpl e whi ch were 

wood doors  cased i n sil ver  or  brass.  The si ze,  shape,  mat erial  or  decorative  car vi ng 

have changed from ti me  to ti me but  doors  have been used al most  si nce t he begi nni ng 

of ci vilization.  

2. 2. Cl assifyi ng Doors Based on Thei r Materi al: 

2. 2. 1. Wood Door: 

Doors  wit h wood,  hardboard,  or  pl astic face sheets  bonded t o a  wood bl ock or 

particle board core mat erial  wit h untreat ed wood edges  fall  i nt o t his  cat egor y ( Fi gure 

1).  It  i s  essential  t o understand t he attri butes  of  wood as  a  mat erial.  Wood i s  t he har d 

fibrous  subst ance f ound bet ween t he pit h and bark of  a  tr ee’s  branches  and trunk. 

Wooden doors  usuall y have a wood fi nishi ng t hat  i s  can be achi eved t hr ough 

pl anni ng,  sandi ng and subsequentl y,  st ai ni ng,  varnishi ng,  waxi ng,  or  pai nting of  t he 

wood surface of  t he door.  Because of  its  availability,  easy wor kabilit y,  and insul ati ng 

pr operties,  wood i s  a  very useful  door  mat erial  (Si mmons,  2001).  This  i s especi all y 

true due t o t he mass  pr oducti on of  pl ywood t hat  brought  about  t he wi despread use of 

fl ush doors,  whi ch now accounts  f or  most  wood doors  used i n all  t ypes  of 

constructi on.  
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Fi gure 1 – Wood Door with Gl azi ng  

( Meyer- Bohe, 1987) 

- Holl ow Core Wood Door:  Holl ow core doors  are fl ush wood doors  consisti ng of 

wood,  wood deri vati ve,  or  cl ass  A i nsul ation board ( Fi gure 2).  Fl ush doors  wit h 

holl ow cores  are used f or  i nt eri or  l ocati ons  in resi dential  and so me li ght-

commercial  buil di ngs.  They are occasi onall y used as  ext eri or  doors  i n residential 

buil di ngs  and can serve satisfact oril y i n t hat  use if  bonded wit h wat erproof 

adhesi ves  and pr ot ect ed from t he weat her.  They generall y do not  pr ovide as 

much heat  or  sound i nsulation as  soli d core doors,  but  can be used where t hese 

fact ors are not critical (Simmons, 2001). 

 

Fi gure 2 – Holl ow Core Wood Door  

( Meyer- Bohe, 1987) 
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- Soli d Core Wood Door:  Soli d core doors  are doors  t hat  have a core of  solid wood 

or  mi neral  co mpositi on (AWI,  1998).  A soli d core i s  a  wood bl ock,  si ngl e speci e, 

surfaced t wo si des,  no spaces  or  defects  i mpairing strengt h or  vi si bl e t hrough 

hardwood veneer  faci ng.  Soli d-core construction i ncreases  t he di mensi onal 

stability of  a  door,  provides  t her mal  i nsul ati on,  and may add sound i sol ation and 

fire resistance.  Soli d-core doors  are co mmonl y used as  entrance and ot her 

ext eri or  doors,  but  may al so be used where sound or  fire rati ngs  are required 

(Si mmons, 2001). 

2. 2. 2. Met al Door: 

Met al  doors  are doors  composed of  fl ush or  panel  desi gns  wit h a st eel  face of  not  l ess 

than 20- gauge st eel.  It  is fabricat ed of  sheet  steel  and rei nforced by light  met al 

channels;  has  eit her  a hollow or  soli d core,  and i s so meti mes  filled wit h a light  filler 

mat erial for acoustical, fire-resistance or bullet-resistance purposes.  

- Holl ow Core Met al  Door:  Holl ow core doors  are fl ush met al  doors  of  holl ow-

core constructi on.  Holl ow met al  doors  are availabl e i n st eel  gauges  from 20 t o 

12;  whi ch gauges  t o use depends  on where and how a  door  will  be used.  Holl ow 

met al  doors  consist  of  a core,  faces,  t ops,  and bott oms.  There are t wo t ypes  of 

core constructi on.  In one t ype,  cores  are holl ow and braced wit h st eel  stiffeners. 

Most  of  t hese cores  are filled wit h t he manufact urer’s  st andard fireproof,  rot -

pr oof,  and sound- deadening mat erial.  Insulated doors  are filled wit h gl ass  fiber  or 

pl astic f oa m i nsul ation.  In t he second f or m of  core constructi on,  a door’s  face 

sheets  are l a mi nated t o a core of  i mpregnat ed kraft  paper  honeyco mb,  pl astic 

foa m i nsul ati on,  or  mi neral  fi ber  bl ocks  ( Si mmons,  2001).  The t ops  and bott oms 

of  st andard doors  are fi nished wit h a recessed,  wel ded-i n cl osure.  Ext eri or  doors 

have t ops  and bott oms  f or med fl ush as  an i nt egral  part  of  t he door  construction or 

are fi nished wit h a wel ded-i n i nverted channel.  Bottoms  may al so be fitted wi t h a 

recess for weat herstri pping.  

- Soli d Core Met al  Door:  Soli d core doors  have a  core of  soli d met al  or  mineral 

compositi on.  
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2. 2. 3. Al umi num Door: 

Al u mi nu m doors  are doors t hat  have al umi nu m stiles  and rails,  usuall y gl azed.  Whil e 

anal yzi ng an al umi nu m door,  it  i s  i mport ant  t o understand t he attri but es  of  al umi nu m 

as  a mat erial.  Al umi nu m i s  a  l ustrous,  sil ver- white,  non magnetic,  li ght weight  met al 

whi ch i s  very mall eable;  and has  good t her mal  and el ectrical  conducti vit y.  It  i s  al so a 

good reflect or  of  bot h electric and li ght.  In constructi on,  most  al umi nu m is used i n 

all oy f or m because of  added strengt h;  furt her  strengt hened by heat  treat ment;  used i n 

extrusi ons,  casti ngs,  and sheets.  It  has  excellent  resistance t o oxi dation;  oft en 

anodi zed f or  better  corrosi on resistance,  surface har dness,  and architectural  col or 

require ments. 

2. 3. Cl assifyi ng Doors Based on Thei r Resistance: 

2. 3. 1. Bullet Resistant Door: 

Bull et  resistant  doors  are doors  wit h an asse mbly consisti ng of  speci ally st acked 

bullet  resistant  mat erial  wi t h wood or  ot her  fi nishes  on t he ext eri or  ( AWI,  1998).  The 

layers are bonded under heat and pressure (Fi gure 3). 

 

Fi gure 3 - Bullet Resistant Wood Door 

( Ra msey, 2000) 

2. 3. 2. Soundproof Door: 

A soundpr oof  door  i s  an asse mbl y especi ally construct ed t o pr ovi de great er  sound 

attenuati on t han t hat  pr ovi ded by a  conventi onal door;  it  usuall y carries  a r ati ng i n 

ter ms  of  its  sound trans mi ssi on cl ass.  The i nteri or  part  of  t he door  has  sound-

insulating core,  whi ch has  a sound trans mi ssi on cl ass  rati ng of  36,  42,  or  44.  The 

barrier  faces  are separated by a  voi d or  da mpi ng co mpound t o keep faces  from 
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vi brati ng i n unison.  Someti mes  t he door  may have speci al  st ops,  gaskets,  and 

threshol d devi ces as well. 

2. 3. 3. Fire Resistant Door: 

Doors  wit h fire-endurance rati ngs  by t he Underwriters’  Laborat ories,  Inc.,  or  ot her 

recogni zed and appr oved l aborat ories  i n Unit ed St at es  are known as  fire resist ant 

doors ( UL, 2000). The t ypes of fire-ratings are:  

- Cl ass  A:  3 hours:  for  door ways  or  ot her  openings  t hrough a  wall  separati ng 

buil di ngs or di vi di ng a singl e buil di ng i nt o fire areas.  

- Cl ass  B:  1 or  1- ½ hours:  for  door ways  or  ot her  openi ngs  i n encl osures  of  vertical 

transportati on t hrough buildi ngs such as elevat ors, stairs, etc.  

- Cl ass C: ¾ hour; for doors i n corri dor and room partitions 

- Cl ass  D:  ½ hour;  for  doors  and shutters  i n ext erior  walls whi ch are subject  t o 

severe fire exposure from outsi de the buil di ngs 

- Cl ass  E and Cl ass  F:  ¾ hour;  for  doors,  shutters, or  wi ndows  i n ext eri or  walls 

whi ch are subj ect  t o moderate or  li ght  fire exposure respecti vel y from out side  t he 

buil di ng.  

2. 3. 4. Insul ated Door: 

Insulat ed doors  are doors  t hat  have hi gh resistance t o heat  fl ows.  These doors  have 

an i nner  core of  pl astic foa m i nsul ation;  hi gh R- val ues  ( R- 8 t o R- 15),  and are even 

mor e effecti ve t han t he combi nati on of  pri me and st or m doors  whi ch reduce heat 

fl ow.   I nsul ated doors  are often i nst alled wit h magnetic weat her-stri ps  t hat  are 

relati vel y airti ght and mi ni mi ze heat loss by i nfiltrati on (Si mmons, 2001). 

2. 4. Cl assifyi ng Doors Based on Thei r Maneuver: 

2. 4. 1. Sli di ng Door: 

A sli di ng door  i s  an asse mbl y mount ed on track,  whi ch sli des  i n a horizont al 

directi on,  usuall y parallel  t o one wall  ( Fi gure 4 and 5).  Sli di ng doors  are a particul ar 

concern i n securi ng a buildi ng ( Ra msey,  2000).  The l ocki ng devi ces  shoul d i ncl ude 

vertical  rod,  or  l evel  bolts,  at  t he t op and botto m;  t he fra me  shoul d be soli d or 

rei nforced at  t he l ocki ng poi nts.  The stil e must al so be rei nforced at  the  l ocki ng 
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poi nts.  The operati ng panels  shoul d be desi gned so t hat  t hey cannot  be lifted out  of 

their  tracks  when i n t he l ocked positi on.  Gl azi ng and ot her  co mponents shoul d be 

installed from t he i nsi de so t hat entry cannot be gai ned by disasse mbl y.  

 

Fi gure 4 - Sli di ng Wood Door  

( Ra msey, 2000) 

 

Fi gure 5 - Sli di ng Al umi nu m Door 

( AAMA,  2001) 

2. 4. 2. Fol di ng Door: 

Fol di ng doors  are one of t wo or  more doors  whi ch are hi nged t oget her  so t hat  t hey 

can open and f ol d i n a confi ned space ( Fi gure 6).   Fol di ng doors  are door  pairs 

hi nged t oget her  wit h pi vots  at  t he j a mb.  Track-guided hangers  and trolleys all ow t he 

doors  t o f ol d agai nst  each ot her  when t hey open.  Fol di ng doors  require l ess  fl oor 

space t han ot her  door  t ypes,  but  t he t hi ckness  of t he door  panels  reduces t he cl ear 

openi ng.  These doors  are pri maril y vi sual  screens, f or  l ocati ons  such as  cl osets,  space 

di vi ders,  resi dential  l aundr y encl osures,  and other  areas  where air  circul ati on i s 

desirabl e.  They are not  suitabl e where sound insulation or  pri vacy i s a  pri me 

require ment.  The f ol di ng operati on al so makes  the m useful  where door  s wi ngs  are 

obj ecti onabl e (Si mmons,  2001). 
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Fi gure 6 – Wood Fol di ng Door  

( Meyer- Bohe, 1987) 

2. 4. 3. Aut o matic Swi nging Door:  

An aut omatic s wi ngi ng door  i s  equi pped wit h hardware,  per mitti ng it  t o s wi ng 90 

degrees i n eit her directi on from t he pl ane of its frame ( Fi gure 7). 

 

Fi gure 7 - Aut omati c Swi ngi ng Door 

( AAMA,  2001) 

2. 4. 4. Bi- Fol di ng Door: 

A bi-fol di ng door  has  two pairs  of  l eaves,  each pair  consisti ng of  an outer  end and 

inner  l eaf  whi ch are hi nged t oget her;  each i nner  l eaf  i s  hung from an overhead t rack; 

each out er leaf is pi voted at the jamb ( Fi gure 8). 
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Fi gure 8 - Bi- Fol di ng Door 

( AAMA,  2001) 

2. 4. 5. Revol vi ng Door:  

A r evol vi ng door  i s  an ext eri or  door  consisti ng of  four  l eaves,  (at  90 degrees  t o each 

ot her)  whi ch pi vot  about  a  co mmon vertical  axis  wit hi n a cyli ndrically shaped 

vesti bule,  preventi ng t he direct  passage of  ai r  t hrough t he vesti bul e,  t hereby 

eli mi nati ng t he drafts from outsi de (Fi gure 9). 

 

Fi gure 9 - Revol vi ng Door 

( AAMA,  2001) 

2. 5. Door Fra me:  

An asse mbl y built  i nt o a wall  consisti ng of  t wo upri ght  me mbers  (j a mbs)  and a  head 

(li ntel)  over  t he door way;  encl oses  t he door way and pr ovi des  support  on whi ch t o 
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hang t he door.  Whil e anal yzi ng t he doorfra me,  it  i s  essential  t o re member  so me 

desi gn fact ors.  A ri gi d fra me  and a  sash are very i mport ant  t o resist  pr yi ng and 

shoul d be re movabl e from i nsi de if  it  i s  an ext erior  door.  Al so,  t he qualit y of  t he 

hardware–its pl ace ment  and anchorage–are very critical  issues  while desi gni ng a 

door  fra me.  Speci al  attention must  be gi ven t o t he use of  weat her  stri ppi ng,  i f  it  i s  an 

ext eri or door or if extre me i nteri or physi cal conditions exist ( Ra msey, 2000). 

The fi nishi ng of  t he fra me i s  also an i mport ant  issue t hat  shoul d be consi dered whil e 

anal yzi ng a door  fra me.  Especiall y wood and met al  door  fra mes  shoul d recei ve at 

least  on shop coat  of  r ust-inhi biti ve pri mer  before deli very t o t he j ob site.  I n ver y 

corrosi ve at mospheres,  such as  salt wat er  beach l ocati ons,  it  i s  advisable t o have 

doors and fra mes t o be met al and hot-di pped gal vani zed for additi onal prot ecti on.  

2. 5. 1. Wood Fra me:  

Head and j a mb me mbers  can be fra med wit h fra mes  made of  wood,  hardboar d,  or 

pl astic face sheets usually bonded t o a wood bl ock ( Fi gure 10). 

 

 

Fi gure 10 – Wood Fra me  

( Meyer- Bohe, 1987) 

 

2. 5. 2. Li ght- Gauge Metal Fra me:  

Li ght-gauge met al  fra mes  have head and j a mb me mbers,  wit h or  wit hout  a t r anso m 

panel or light-gauage steel. This t ype of fra me is inst alled over fi nished wall. 
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2. 5. 3. Pressed Steel ( Hol low Met al) Fra me:  

Pressed st eal  fra mes  have head and j a mb me mbers,  wit h or  wit hout  soli d or  gl azed 

transoms  or  si deli ghts  of  18- gauge st eel  (1. 5 hr  maxi mu m r ati ng).  This  t ype of  fra me 

is required for most steel doors (Fi gure 11). 

 

Fi gure 11 – Pressed Steel ( Holl ow Met al) Fra me  

( Meyer- Bohe, 1987) 

 

2. 5. 4. Al umi num Fra me: 

Al u mi nu m fra mes  have head,  j a mb me mbers,  and al umi num.  Thi s  t ype of  fra me  i s 

required for most al umi nu m and fi bergl ass rei nforced doors.  

2. 6. Door Hardware: 

Ite ms  t hat  are used on doors  and fra mes  such as hi nges,  l ocks,  cat ches,  et c.  have a 

fi nished appearance as  well  as  a f uncti on,  especi ally t hose used wit h doors, wi ndows, 

and cabi nets.  These it ems  are also known as fi nish hardware or  architect ural 

hardware.  The door  hardware may be consi dered part  of  t he decorati ve treat ment  of  a 

room or  buil di ng,  for  t his r eason t he qualit y anal ysis of  door  hardware i s  as  i mport ant 

as  t he door  itself.  Today,  t he variet y of  door  hardware i s  enor mous,  however,  i n t his 

thesis t he wi del y used hardware types were consi dered:  
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2. 6. 1. Hi nge: 

A hi nge i s  desi gned t o mortise i nt o t he edge of t he door  and i nt o t he rabbet  of  a 

doorfra me  ( Fi gure 12).  Door  mat erial,  door  weight,  door  di mensi ons,  hinge wei ght, 

mat erial  fi nish and special  feat ures  are very i mportant  while specifyi ng what  ki nd, 

how,  and how many hi nges  shoul d be used f or  a  door.  Al so whi ch t ype of  t he fra me 

( met al,  wood,  al umi nu m),  cl earance,  and conditions  of  usage (ext eri or  or  i nt eri or 

door)  are cruci al  fact ors  in det er mi ni ng what  ki nd of  hi nges  t o use ( Ra msey,  2000). 

Us uall y f or  a  st andard door,  t hree hi nges  shoul d suffice.  There i s  anot her  t ype of 

hi nge called a conti nuous  hi nge,  whi ch i s  designed t o be t he sa me l engt h as  t he 

movi ng part  t o whi ch it i s  applied.  An exa mpl e i s  t he li d coveri ng t he keys  of  a 

pi ano.  

 

Fi gure 12 – Hi nge Types 

( Meyer- Bohe, 1987) 

2. 6. 2. Lock and Latch Sets: 

Locks  and l at ches  are i ntended f or  i nstallati on i n hol es  bored i n a door.  Based on t he 

charact eristics of t he door, there are four mai n t ypes of latches and l ocks:  

- Passage l ock: Latches can be operat ed by a handle from eit her si de at all times.  

- Pri vacy l ock:  Out si de handl e i s  l ocked by a  push-butt on i nsi de ( or  if i t ’s  a 

deadbolt latch, by a t urn) and unl ocked by an e mergency key outsi de.  

- Entry l ock:  Out si de entry i s  made i noperati ve by mechani cal  means,  ot her  t han a 

key,  on t he i nsi de;  a l atch bolt  i s  operat ed by key i n t he outsi de handl e or  by 

manual means from t he insi de handl e.  

- Cl assroom l ock:  Out si de handl e i s  l ocked from t he outsi de by key;  when t he 

outsi de handl e i s  l ocked,  a  l at ch bolt  may be retract ed by key from t he out si de or 

by rot ating t he insi de handl e (Fi gure 13).  
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- El ectro- magnetic l ock: A lock t hat uses a magnet to hol d t he door cl osed.  

 

Fi gure 13 - Lock Set 

( Ra msey, 2000) 

2. 6. 3. Control and Security Devi ces: 

- Exit  Devi ce:  A door-l ocki ng devi ce desi gned t o grant  i nstant  exit  by pressi ng on 

a cross  bar  t hat  rel eases t he l ocki ng bolt  or  l atch.  Exit  devi ces  consist  of  a  bar 

across  a door,  whi ch,  when depressed,  unl at ches  the door  t o per mit  easy exit  even 

when t he door  i s  l ocked.  Ma ny st yl es  and mat erials  are availabl e.  Doors  wi th exit 

devi ces  are equi pped with cl osers  and aut omaticall y l atch upon cl osi ng.  Exit 

devi ces  are required,  by code,  on exit  doors  i n most  public buil di ngs  ( Simmons, 

2001). There are t hree mai n t ypes  of  exit  devi ces:  Ri m Type ( Surface),  Mortise 

Type and Touch Bar (Fi gure 14). 

 

Fi gure 14 – Exit Devi ce 

( Ra msey, 2000) 

- Door Control- Cl oser: A devi ce needs to combi ne a spri ng for cl osi ng and a 

compressi on cha mber i nto whi ch t he li qui d or air escapes sl owl y, t hus providi ng 

a means of controlli ng t he speed of t he cl osi ng action. There are four mai n types 

of door cl oser ( Ra msey, 2000): 

The first one is surface mount ed door cl oser/ hol der/det ect or: A combi nati on 

devi ce (cl oser/ hol der/ detect or) can have i onizati on, phot oel ectric, or heating 
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devi ces t o det ect s moke or any combusti on products, and can hol d open or cl ose 

the door. Some combi nation devi ces are connected t o t he fire alar m syste m of t he 

buil di ng, but may also be used merel y to release and cl ose the fire or s moke-

barrier doors wit hout such a connecti on.  

The second one is surface mount ed door cl oser/ holder: A combi nati on of closer 

and hol der will hol d i n open positi on when i ncorporat ed wit h an i ndependent 

det ect or or when wired int o any t ype of fire det ecting syst e m ( Fi gure 15). 

The t hird one is surface mount ed door cl oser: There are t hree ways to mount 

surface cl osers; hi nge si de, parallel ar m, and t op jamb.  A wi de variet y of 

brackets, incl udi ng corner and sofitt types is availabl e t o meet varyi ng door and 

fra me conditi ons.  

The fourt h one is concealed door cl oser: This is a type of cl oser t hat is conceal ed 

insi de t he doorfra me.  

 

Fi gure 15 – Door Cl oser 

( DHI, 2001) 

- Hi gh Security Cyli nder: An auxiliary cyli nder havi ng a spri ng latch bolt and 

functi oni ng i ndependently of, and provi di ng additional security t o, the regular 

lock of t he door. 

- El ectric Strike: An electrical devi ce that per mits rel easi ng of t he door from a 

re mot e control (Fi gure 16). 

 

Fi gure 16 – El ectric Stri ke 

( DHI, 2001) 
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2. 6. 4. Threshol d: 

A stri p fast ened t o t he floor  beneat h a door,  usually required t o cover  t he joi nt  where 

t wo t ypes  of  fl oor  material  meet  ( Fi gure 17).  Alt hough t he t ype,  shape,  and 

di mensi on of  t he t hresholds  vary,  t here are t hree types  t hat  are wi del y used.  They are 

br onze,  al umi nu m,  and steel  t hreshol ds.  Threshol ds  can be al so cat egorized based on 

the asse mbl y secti on, piece quantit y, and t he location t o be used 

 

Fi gure 17 – Threshol d 

( DHI, 2001) 

2. 6. 5. Materi al and Fi nish of Hardware: 

Har dware has a fi nished appearance as well as a functi onal purpose and may be 

consi dered a part of t he decorati ve treat ment of a roo m or buil di ng. It is essential to 

pr ovi de qualit y of fi nish, incl udi ng t hickness of plat es or coati ng (if any), 

compositi on, hardness and ot her qualities compl ying wit h manufact urer’s standards 

but i n no case less t han specified by referenced standard for t he applicabl e units of 

hardware.  Alt hough  t he types of fi nishes vary, the common ones that are bei ng used 

in t he US are: US26 ( Bright Chr ome), US26D ( Satin Chr ome), US28 ( Satin 

Al u mi nu m) and US32D (St ai nl ess St eel). 
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3.  GENERAL APPLI CABLE STANDARDS AND QUALI TY 

REQUI RE MENTS:  

3. 1. Introducti on: 

The ad mi nistrati ve and pr ocedural  require ments f or  qualit y assurance and qualit y 

control  are one of  t he vital  st eps  especi ally at  t he begi nni ng of  t he constructi on.  It  i s 

the manufact urers’  or  i nstallers’  responsi bility t o pr ovi de t he mat erials or  servi ces 

that  meet  or  exceed t he specificall y na med code or  st andard.  In or der  t o pr event  a 

rejecti on by t he architect or t he owner, it is very cruci al to meet t he qualit y standards.  

3. 2. General Defi niti ons: 

3. 2. 1. Quality- Assurance Servi ces:  

Acti vities,  acti ons,  and pr ocedures  perfor med before and duri ng execution of  t he 

wor k t o guard agai nst  defects and deficienci es  and ensure t hat  pr oposed constructi on 

compli es wit h require ments.  

3. 2. 2. Quality- Control Servi ces:  

Tests,  i nspecti ons,  procedures,  and rel ated acti ons  duri ng and aft er  execution of  t he 

wor k t o eval uat e t hat  co mpl et ed constructi on co mpl y wit h require ments  ( Liska, 

1988).  Services  do not  incl ude contract  enforcement  acti vities  perfor med by t he 

architect, or ot her control fracti ons.  

3. 2. 3. Testi ng Agency: 

An entit y engaged t o perfor m specific t est,  i nspecti ons,  or  bot h.  Testi ng l aborat ory 

means t he sa me as testi ng agency.  

3. 3.  Defi niti ons  of  t he Part akers  t hat  are Responsi bl e f or Quality Assurance of 

the Constructi on:  

3. 3. 1. Fabri cator’s Qual ificati ons: 

A fir m experienced i n produci ng pr oducts  si mil ar  t o t hose i ndi cat ed f or  the pr oj ect 

and wit h a record of  successful  i n-servi ce perfor mance,  as  well  as  suffici ent 

pr oducti on capacit y t o produce required units.  
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3. 3. 2. Contractor’s Qualificati ons:  

A fir m or  i ndi vi dual  experienced i n i nst alli ng,  erecti ng,  or  asse mbli ng wor k si mil ar 

in mat erial,  desi gn,  and ext ent  t o t hat  i ndi cat ed f or  t he pr oj ect,  whose wor k has 

resulted in constructi on wi t h a record if successful in-servi ce perfor mance.   

3. 3. 3. Testi ng Agency’s Qualificati ons:  

An agency wit h t he experience and capabilit y t o conduct  t esti ng and i nspecti ng as 

required by Tur kish or US st andards,  and t hat speci alizes  i n t ypes  of t ests  and 

inspecti ons to be perfor med.  

3. 3. 4. Architect’s Qualificati ons:  

One who was  trai ned and licensed by an architect ural  i nstit ute t o desi gn and 

supervise t he constructi on of t he buil di ngs.  

3. 4. Submi ttal Documents: 

There are some  docu ments  t hat  t he manufact urer  or  i nstaller  shoul d pr ovi de t o 

de monstrate t heir capabilities and experience.  

3. 4. 1. Qualificati on Data:  

An i ndependent  t esti ng agency shoul d sub mit a  certified written report  of  each 

inspecti on, test or si mil ar servi ce, to t he architect or owner.  

3. 4. 2. Report Dat a:  

A written report  of  each i nspecti on,  t est  or  simi l ar  servi ce t hat  i ncl udes  at  l east 

bel ow- menti oned i nfor mati on ( Liska, 1988). 

- Dat e of issue 

- Pr oj ect title and number 

- Na me, address and telephone number of testi ng agency 

- Dat es and l ocati ons of sampl es and tests or i nspections 

- Na mes of i ndi vi duals maki ng t he inspecti on or test 

- Desi gnati on of t he wor k and test met hod 
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- Identificati on of t he product and specificati on section 

- Co mpl et e i nspecti on or test dat a 

- Test results and an i nterpretation of test results 

- Ambi ent conditi ons at the ti me of sa mpl e-taki ng and testi ng 

- Co mment s  or  pr ofessi onal  opi ni on as  t o whether  i nspect ed or  t est ed wor k 

compli es wit h t he contract document require ments 

- Na me and si gnat ure of laborat ory i nspect or 

- Reco mmendati ons on retesti ng 

3. 4. 3. Per mi t, Li censes, and Certificates:  

For  t he owner’s  or  architect’s records,  it  i s  very essential  t o sub mit  copi es  of  per mits, 

licenses,  certifications, i nspecti on reports,  rel eases,  j urisdi ctional  settlement s, 

notices,  recei pts  for  fee pay ments,  j udg ments,  correspondence,  records,  and si mil ar 

docu ments,  est ablished for  compli ance wit h st andards  and regul ati ons  beari ng on 

perfor mance of t he wor k.  

3. 5. Responsi bilities for Quality Control: 

3. 5. 1. Manuf act urer’s Res ponsi bilities for Quality Control:  

Where i ndi cat ed,  it  i s t he manufact urer’s  responsi bility t o engage a fact ory-

aut horized servi ce representati ve t o i nspect  t he fi el d-asse mbl ed co mponent s  and 

equi pment  i nstallati on,  i ncl udi ng servi ce connecti ons.  Sub mitti ng t he report  results  i n 

writi ng is also a part of the process.  

3. 5. 2. Contractor’s Responsi bilities for Quality Control:  

Pr ovi di ng qualit y control  servi ced required by aut horities  i s  a prerequisite of  t he 

contract or  t hat  supplies,  furnishes,  and i nst alls  t he required construction it e m 

(Si mmons,  2001).  Wherever  t he servi ces  are i ndicated as  contract ors’  responsi bilit y 

such as  t he contract,  addendu ms,  me mor andu ms,  change or ders;  it  i s  t he contract or’s 

responsi bility t o engage a qualified t esti ng agency t o perfor m t hese quality-control 

servi ces. The ot her responsi bilities of t he contractor are:  
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- Whil e pr ovi di ng t hese servi ces  contract ors  shouldn’t  e mpl oy t he sa me entit y 

engage by t he architect or  t he owner  t o prevent  a l egal  probl e m,  unless  it  i s 

agreed t o i n writi ng by two parties.  

- It  i s  very vital  t o notify the t esti ng agenci es  i n advance of  ti me when t he wor k 

that requires testi ng or i nspecti ng t o be perfor med  

- Where qualit y control  services  are i ndi cat ed as  t he contract ors’  responsi bility,  it 

is essential to submit a certified written report of each qualit y control servi ce.  

- It  i s  also cruci al  t o be aware of  t he qualit y control  t esti ng t hat  aren’t  specified i n 

the contract but are requested by t he owner or t he architect. 

- In any st age of  t he quality control,  it  i s  i mport ant  t o sub mit  t he copi es  of  each 

written report  not  onl y to t he owner  and t he architect,  but  also t o t he aut horities 

that have j urisdi ction i n order t o prevent any mi sunderstandi ng or a legal clash.  

- Regar dless  of  whet her  origi nal  t ests or  i nspecti ons are contract or’s  responsibilit y, 

it  is  defi nitel y t he responsi bility of  t he contract or  t o pr ovi de qualit y control 

servi ces  when a  re-testi ng and/ or  re-i nspecti ng i s necessary f or  t he constructi on 

that  revised or  repl aced wor k t hat  fails  t o co mpl y wit h t he require ment s 

established by t he contract documents.  

- It  i s  very vital  for  t he contract or  t o coor di nat e sequence of  acti vities  t o 

accommodat e required qualit y-assurance and qualit y control  servi ces  wi t h a 

mi ni mu m of  del ay and t o avoi d necessit y of  re movi ng and repl aci ng constructi on 

to accommodat e testi ng and i nspecti ng.  

- Repair  and pr ot ecti on are Contract or’s  responsi bility,  regardl ess  of  t he 

assi gnment of responsi bility for qualit y control servi ces.  

3. 5. 3. Test Agency’s Responsi bilities for Quality Control:  

One of  t he most  i mport ant  responsi bilities  of  t he test  agency i s  cooperati ng wit h t he 

architect,  t he owner  and t he contract or  i n perfor mance of  t he duties  (Si mmons, 

2001).  It  i s  a prerequisite for  t he t est  agency to pr ovi de qualified personnel  t o 

perfor m required t ests and i nspecti ons.  The ot her  responsi bilities  of  t he t est  agency 

are: 
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- Notifyi ng t he architect,  the owner  and t he contractor  pr ompt l y of  irregul arities  or 

deficienci es observed i n the wor k duri ng perfor mance of its servi ces 

- Interpreti ng t ests and i nspecti ons  and st ate each report  whet her  t est ed and 

inspect ed wor k complies wi t h or devi ates from require ments 

- Sub mitti ng a certified wr itten report  of  each t est,  inspecti on,  and si mil ar  qualit y-

control servi ce through the contract or 

- Not  rel easi ng,  revoki ng,  alteri ng nor  i ncreasi ng r equire ments  of  t he contract 

docu ments 

- Not  perfor mi ng any duties  of  t he owner,  t he architect  or  t he contract or  besi des 

the request ed task 

3. 5. 4. Architect’s Responsi bilities for Quality Control:  

An architect  can be considered t he most  i mport ant  fi gure t o mai nt ai n quality control 

duri ng t he desi gn and constructi on phases.  In order  t o mai nt ai n t he quality control 

duri ng t he desi gn phase,  an architect  shoul d be fami li ar  wit h all  codes  and st andar ds 

required f or  any t ype of constructi on det ails  at  any ti me.  Duri ng t he constructi on 

phase,  an architect  should make peri odi c site vi sits i n or der  t o st ay fa miliar  wit h t he 

pr ogress  of  wor k so t hat  he/she can make sure t he qualit y expected from t hat 

constructi on i s  f ulfilled.  Anot her  responsi bility of an architect  is  revi ewi ng all  shop 

dra wi ngs,  pr oduct  dat a and pr oduct  sa mpl es  t o make sure t hey are up t o codes  and 

qualit y standards required by t he owner, government and ot her i nstit utions.  
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4. QUALI TY ASSURANCE FOR DOOR COMP ANI ES I N USA:  

The buil di ng constructi on i ndustry i s  made up of  so many di verse i nt erest  gr oups  t hat 

it  has  not  been possi bl e to devel op a si ngl e co mprehensi ve set  of  criteria or st andar ds 

accept able t o all  concerned t o pr ovi de an advanced qualit y t o doors and t heir 

components.  

It  i s  necessary t o cl arify some t er ms,  before beginni ng t o i dentify some  standar ds  t o 

i mpr ove t he qualit y of  doors,  fra mes  and door  hardware.  There i s  so much conf usi on 

in t he i ndustry about  the use of  t he t er ms  “specificati on,  st andards  and codes”. 

Unf ort unatel y,  t he t hree are oft en erroneousl y used i nt erchangeabl y,  whi ch can l ead 

to some confusi on.  

In t he sense t hat  t hey are a  det ail ed precise descripti on of  a  pr oduct  or  practice,  so me 

constructi on i ndustry st andards  coul d be called specificati ons,  and so me  are so call ed 

by t heir  pr oducers.  So me of  t he manufact urers’ dat a t hat  desi gners,  bui lders,  and 

owners  rel y on are also specificati ons  i n t he dicti onary sense,  and t hose dat a are 

someti mes  called specification by t he manufactures.  But  calli ng eit her  of  t he m 

specificati ons  someti mes  l eads  t o conf usi on.  Therefore,  referri ng t o constructi on 

industry st andards  as  “standards” and manufact urer’s dat a as  “pr oduct  descri pti ons” 

or  “product  literat ure” wi ll  prevent  any ki nd of  conf usi on.  Unl ess  specificall y 

modified i n a l egal  contract,  it  i s  advised t hat  t he t er m “specificati on” i s  used i n its 

narrow constructi on i ndustry meani ng.  

When sel ecti ng mat erials  or  det er mi ni ng t he suitability of  mat erials and met hods, 

specifiers  and buil ders  refer  t o a variet y of  i ndustry st andards.  So me  st andards  result 

from   t he efforts of  manufact urers,  professi onals, and trades-peopl e t o simplify and 

increase t he efficiency of  t heir  wor k or  t o ensure a  mi ni mu m l evel  of  quality.  Ot her 

standards  are t he wor k of  government al  agencies  and ot her  gr oups  i nterest ed i n 

establishi ng mi ni mu m l evels  of  safet y and performance.  Therefore,  st andar ds  t ake a 

variet y of for ms depending on t heir source and purpose.   
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Constructi on st andards  have t wo basi c obj ecti ves.  The first  obj ecti ve i s  to est ablish 

levels  of  qualit y t hat  may be  recogni zed by a  user,  specifier,  approver,  or  buyer  of  a 

mat erial,  product,  or  syste m.  The second obj ecti ve i s  t o st andardize or  si mplify such 

variabl es  as  di mensi ons,  varieties,  and ot her  charact eristics  of  specific pr oducts  so as 

to mi ni mi ze variati ons i n manufact ure and use.  

Whi l e anal yzi ng t he above- menti oned i ssues,  it  must  be not ed t hat  t he standar ds  t hat 

are bei ng wi del y used in Unit ed St at es  of  America will  be t he mai n f ocus  of  t hi s 

thesis. 

4. 1. General Quality Assurance for Door Co mpani es i n USA:  

There are some  basi c r ules  t hat  t he door  compani es  must  be a ware of;  besi des  t he 

det ailed st andards,  l ocal and general  codes,  architects’  speci al  requests for  det ails, 

the compani es shoul d compl y some qualificati on measures.  

First  of  all  t he door, fra me  and door  hardware co mpani es  specializi ng i n 

manufact uri ng t hese co mponents  shoul d have a mi ni mu m r equi red year  of 

docu ment ed experience.  Thi s  experience range coul d vary from pr oj ect  t o pr oj ect.  I n 

general,  a government al  pr oj ect  is  li kel y t o be more concerned about  t his  i ssue t han a 

s mall commerci al proj ect.  

Al so t he door  co mpany speci alizi ng i n perfor mi ng t he i nst allati on of  doors,  fra mes 

and door  hardware should have a mi ni mu m r equired year  of  docu ment ed experience. 

And fi nall y,  compl yi ng wit h t he require ments  shown on t he pr oj ect  drawi ngs  or 

specificati ons  i s  a prerequisite for  t he door,  frame  and door  hardware co mpany.  If 

compl yi ng wit h t he pr oj ect  drawi ngs  t o pr ovi de t he specified doors,  fra mes and door 

hardware i s  not  possi ble,  t he co mpany shoul d pr ovi de a pr oposal  i ndicati ng t he 

substit ute mat erials,  equip ment,  or  met hods  t o be used i n t he wor k,  i n li eu of  t hose 

specified i n t he drawi ngs or specificati ons.  

There are t wo t ypes  of  f or med door  and fra me  uni ts,  whi ch are st andard and cust om. 

St andard units are mass-pr oduced and sol d t o ret ails outlets such as  l umberyar ds  and 

ho me  cent ers.  St andard units are also made f or  a particul ar  pr oj ect  where t hey have 

been specified.  Cust om units are manufact ured especi ally f or  a particul ar pr oj ect  t o 

suit  an owner’s  or  an architect’s desi gn.  Bot h t ypes  shoul d meet  t he sa me st andar ds 
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of  qualit y.  For  exa mpl e f or med carbon st eel,  stai nl ess  st eel,  wood and al umi nu m 

doors may be either standard or cust om. Copper-alloy doors and fra mes are cust om.  

There are so many st andard setti ng and t esti ng agenci es  det er mi ned vari ous st andar ds 

for  doors,  fra mes  and door  hardware.  In additi on t o government al  agenci es,  t hese 

or gani zati ons  have been est ablished whose pri mar y pur poses  are the  setti ng 

standards  or  t he t esti ng of  mat erials and pr oducts  t o ensure t hat  t hey compl y wit h 

established st andards.  When a  mat erial  or  product  i s  compl i ance t ested by its 

manufact urer,  its  trade associ ation,  or  an i ndependent  t esti ng agency,  a  t esti ng 

standard pr oduced by one of  t he agenci es  t hat  are menti oned bel ow i s  often used as 

the standard for testi ng procedure.  

4. 1. 1. Architect ural Woodwork Instit ute ( AWI): 

Est ablished i n 1953,  The Ar chitect ural  Woodwor k I nstit ute ( AWI)  has  hel ped 

thousands  of  architect ural  woodwor k pr ofessi onals  gr ow t heir  busi nesses  and t ake 

their  careers  t o t he next  l evel.  Wi t h more t han 2, 800 me mbers  i n Nort h Ameri ca, 

AWI  t oday i s  recogni zed as  t he pre mi er  source f or  net wor ki ng,  educati on and 

industry knowl edge ( AWI, 1998). 

AWI  pr omot es  t he val ue of  architect ural  woodwork and educates  t he i ndustry on t he 

hi ghest  qualit y st andards. AWI  al so pr ovi des  opportunities  f or  t he educati on,  trai ni ng 

and net wor k opport unities t o ensure t he promoti on of qualit y standards.  

The i nstit ute has  t hree divisi ons.  The first  one i s  the manufact urer  di visi on specified 

by desi gn pr ofessi onals  incl udi ng all  exposed wood,  decorati ve l a mi nat es and ot her 

mat erials.  The second on i s  t he supplier  di visi on,  focuses  on pri maril y suppl yi ng ra w 

mat erials,  products  or  services  t o architect ural  woodwor k manufact urers. The  t hird 

on i s  t he affiliate di visi on f or  i ndi vi duals  who wi sh t o support  t he obj ectives  of  t he 

architect ural  woodwor k i ndustry and do not  qualify as  eit her  manufact urer  or 

supplier. 

4. 1. 2. Nati onal Fi re Protecti on Associ ati on ( NFPA):  

The Nati onal  Fire Pr ot ection Associati on ( NFPA)  was  or gani zed i n 1896 t o pr o mot e 

the sci ence and advance t he met hods  of  fire pr ot ecti on.  NFPA i s  a nonpr ofit 

educati onal  or gani zati on t hat  publishes  and di stributes  vari ous  publicati ons  on fire 

safet y,  i ncl udi ng model  codes,  mat erials st andards,  and recommended practices. 
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These t echni cal  mat erials,  ai med at  mi ni mi zi ng losses  of  life and pr operty by fire, 

and are prepared by NFPA Techni cal  Co mmittees  and are adopt ed at  the annual 

meeti ng of  t he Association.  All  are published as  Nati onal  Fire Codes,  a  12- vol ume 

compil ation of NFPA’s official techni cal mat erial ( NFPA, 1999).  

4. 1. 3. Under writers Laborat ori es Inc. ( UL): 

Under writers  Laborat ories  I nc.  ( UL)  i s  chartered as  a  nonpr ofit  organi zati on t o 

establish,  mai nt ai n,  and operat e l aborat ories  f or  t he exa mi nati on and testi ng of 

devi ces,  syst e ms,  and mat erials.  The st ated obj ecti ves  of  UL are t o det er mi ne t he 

relati on of  vari ous  devices,  syst e ms,  and mat erials t o life and pr operty and t o 

ascertai n,  defi ne,  and publish st andards,  cl assifications,  and specificati ons  f or 

mat erials,  devi ces,  products,  equi pment,  constructi ons,  met hods,  and syst e ms 

affecti ng hazards t o life and propert y ( UL , 2000).  

UL,  f or med i n 1894,  was ori gi nall y subsi di zed by st ock i nsurance co mpanies.  Bef ore 

the t urn of  t he cent ury,  as  ne w el ectrical  devi ces  and pr oducts  ca me  rapi dly i nt o t he 

mar ket,  it  beca me  necessary t o t est  and i nspect  the m t o ensure public safet y.  The 

Nati onal  Boar d of  Fire Under writers  ( now t he Ameri can I nsurance Associati on) 

or gani zed and sponsored UL t o meet t his de mand.  

UL beca me  self-supporting i n about  1916.  To sust ai n its  t esti ng pr ogra m,  UL 

contracts  wit h a pr oduct  submitter  for  t esti ng,  reporti ng,  and listi ng of devi ces, 

syste ms,  or  mat erials on a ti me and mat erial  basis.  The cost  of  t he i nspection ser vi ce 

is pr ovi ded f or  eit her  by an annual  fee or  by service charges  f or  l abels,  dependi ng on 

the t ype of  t he servi ce.  Mat erials and pr oducts  carryi ng UL l abels  and certificat es 

must  meet  published st andards  of  perfor mance and manufact ure and are subj ect ed t o 

UL i nspecti on duri ng manufact ure.  

Al t hough pri maril y i nt erested i n public safet y,  UL’s  policy i s  t o list  and label  onl y 

pr oducts  t hat  perfor m t heir  i nt ended f uncti on.  If a  pr oduct  does  not  perfor m wit h 

reasonabl e efficiency,  even t hough it  may be perfectl y safe,  it  does  not  qualify f or  a 

UL l abel.  

UL st andards  are desi gnat ed by t he i niti als UL,  foll owed by a  code nu mber.  No dat e 

of  l ast  revisi on i s  i ndi cat ed by t he nu mber.  For  exa mpl e,  UL 70,  “Septic Tanks, 

Bi t umi nous Coat ed Met al,” was issued i n 1993.  
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4. 1. 4. Wi ndow and Door Manuf act urers Associati on ( WWDA):  

The Associ ation had its ori gi n i n 1927 wit h t he f or mati on of  t he National  Door 

Ma nufact urers  Associ ation.  In 1949,  it  changed i ts na me  t o t he Nati onal  Wood wor k 

Ma nufact urers  Associ ation t o be more representati ve of  t he di versit y of pr oducts 

made by its  me mbers.  In 1945,  t he Associati on created a  separate entit y,  Ponder osa 

Pi ne Woodwor k,  t o carry out  its  pr omoti onal  activities.  This  pr omoti onal  ar m was 

consoli dat ed i nt o Nati onal  Woodwor k Manufact urers  Associ ation i n 1975 ( WDMA,  

2002). 

In 1985,  t he na me  was  changed t o t he Nati onal  Wood Wi ndow & Door  Associ ati on 

to pr ovi de an even better a wareness  of  t he pr oducts manufact ured by its  me mbers.  I n 

1998 t he na me  was  changed agai n t o The Wi ndow and Door  Manufact urers 

Associ ati on ( WWDA) reflecting t he increasi ng diversit y of manufact uri ng mat eri als.  

WWDA i s  co mprised of t he country' s l eadi ng producers  of  sash,  fra mes,  wi ndow 

units,  skyli ghts,  fl ush doors,  stile and rail  doors,  and sli di ng and s wi ngi ng pati o door 

units.  Each of  t hese pr oduct  gr oups  pursues  t heir  i ndi vi dual  goals  t hrough separat e 

di visi ons.  

The Wi ndow Di visi on represents  pr oducers  of  sash and fra mes,  wi ndow units  and 

sli di ng pati o doors.  The Door  Di visi on represents  pr oducers  of  panel  doors,  l ouver 

doors,  combi nati on doors,  s wi ngi ng pati o doors,  entryway syst e ms,  holl ow core and 

soli d core fl ush doors.  In additi on,  a Council  of Supplier  Me mbers  represents  t he 

pr oducers  of  gl ass,  l umber,  hardware,  seal ants,  preservati ves,  weat herstri ppi ng, 

extrusi ons,  and t he nu merous  ot her  mat erials required t o manufact ure t he i ndustry' s 

pr oducts.  

Thr ough t heir  me mbershi p i n WDMA,  partici pati ng co mpani es  de monstrate t heir 

commit ment  t o hi gh st andards  of  desi gn and constructi on so t hat  end users  recei ve 

the beaut y,  ease of  operati on,  energy-savi ng perfor mance,  and ease of  mai nt enance 

they expect from qualit y-made wi ndows and doors.  

4. 1. 5. Steel Door Institute (SDI): 

The St eel  Door  I nstitut e i s  a  vol unt ary,  uni ncorporat ed,  non- profit  busi ness 

associ ation est ablished in 1954 t o pr omot e t he use of  st eel  doors  and frames  f or  t he 

constructi on i ndustry.  Me mbershi p i s  open t o all  compani es  and corporati ons,  or 
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ot her  f or ms  of  ent erprise l ocat ed i n t he Unit ed St at es  of  Ameri ca,  who has  been 

engaged f or  at  l east  t wo years  i n t he pr oducti on for  sal e of  s wi ng st eel  doors  and/ or 

fra mes  on a nati onal  basis.  Pr oducts  of  t he i ndustry are manufact ured i n accor dance 

wi t h accept abl e mi ni mum st andard require ments as established by t he SDI . 

One  of  t he ai ms  t hat  SDI  has  i s  t o assure pr oduction of  qualit y pr oducts.  The St eel 

Door  I nstit ute has  pr omulgated mi ni mu m st andard s pecificati ons  f or  t he manufact ure 

of steel doors and fra mes to assure qualit y products for t he constructi on i ndustry.  

SDI  al so ai ms  t o pr ovide dependabl e servi ce to t he constructi on i ndustry f or  its 

pr oducts.  Me mbers  of  t he St eel  Door  I nstit ute market  t hei r  products  t hroughout  t he 

worl d.  Furt her,  i nvent ories  are availabl e t hrough di stri but ors  i n every tradi ng area 

throughout  t he Unit ed Stat es,  t hus  assuri ng qui ck deli very and pr ompt  servi ce.  The 

SDI  me mbers  pr oduce pre-engi neered st eel  doors  and fra mes  utilizi ng t he l at est 

technol ogi cal  advance ments.  Pr oducts  are designed t o meet  t he needs  of  t he 

constructi on i ndustry.  

The SDI  also operat es  through co mmittee action under  t he gui dance of  el ect ed 

officers  and By- La ws.  Executi ve Co mmittee meetings  are hel d t hree ti mes a  year  and 

the busi ness affairs are managed by Wherry Associates, Cl evel and, Ohi o, USA.  

The most  acti ve co mmit tee of  t he St eel  Door  I nstit ute is  t he Techni cal  Co mmitt ee. 

Thi s  gr oup i s  co mposed of  represent atives  of  all  me mbers  of  t he I nstit ute and meet s 

three ti mes a year for i ntensi ve 2-day sessi ons. 

In additi on,  t he Techni cal  Co mmittee or  represent ati ves  of  it  meet  regularl y wit h 

or gani zati ons  representing rel ated pr oducts  such as  buil ders  hardware.  One  of  t he 

maj or  efforts of  t he Techni cal  Co mmittee i s  to wor k wit h Code  Gr oups  and 

Gover nment  Agenci es  to assure maxi mu m safety and security f or  buildi ngs  and 

pr ovi de st andards  f or  qualit y perfor mance.  The Techni cal  Co mmittee si nce t he year 

1954 has  been i nstrument al  i n est ablishi ng and pr omul gati ng a great  nu mber  of 

publicati ons  hel pful  t o t he t ot al  constructi on i ndustry i ncl udi ng standar di zed 

specificati ons  f or  met al doors  and fra mes,  st andardi zed hardware l ocati ons  and 

hardware preparati ons, buil di ng code i mprove ments  and est ablish ment  of 

perfor mance specifications.  The Techni cal  Co mmittee also hel ps t he t ot al 

constructi on i ndustry by assuri ng a  coor di nat ed r el ati onshi p of  me mber  products 

wi t h t hose of allied buil ding components. 
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4. 1. 6. Ameri can Soci ety for Testi ng and Materials ( ASTM):  

The Ameri can Soci et y f or  Testi ng and Mat erials ( ASTM)  i s  an i nternati onal, 

pri vat el y fi nanced,  nonpr ofit,  t echni cal,  sci entific,  and educati onal  soci et y.  The 

obj ecti ves  of  t he soci ety are “t he pr omoti on of  knowl edge of  t he materials  of 

engi neeri ng,  and t he standardizati on of  specificati ons  and met hods  of  t esti ng” 

( ASTM,  2003). 

AST M me mbershi p consists of  i ndi vi dual  engi neers,  sci entists,  and educat ors,  as 

well  as  or gani zati onal  me mbers,  i ncl udi ng compani es,  government  agenci es,  and 

uni versities.  Techni cal co mities  f or mul at e and recommend AST M st andar ds 

coveri ng many t ypes  of  mat erials:  a nu mber  of  ad mi nistrati ve co mmittees deal  wit h 

publicati ons,  research acti vities.  The soci et y i s supported mai nl y by me mbershi p 

dues, wit h some i ncome from t he sale of publications.  

AST M st arted i n 1898 as  t he Ameri can Secti on of  t he I nt ernati onal  Soci et y f or 

Testi ng Mat erials.  It  was i ncorporat ed i n 1902 and beca me  t he Ameri can Soci et y f or 

Testi ng Mat erials.  In 1961,  t he na me  was  changed t o t he Ameri can Soci et y f or 

Testi ng Mat erials to e mphasi ze its interest in basic infor mati on about mat erials.  

Two cat egories  of  i nformati on and publicati on are availabl e f or m AST M.  The first 

one i s  AST M st andards,  whi ch i ncl ude defi nitions  of  t er ms,  mat erials, st andar ds, 

wor kmanshi p st andards,  and met hods  of  t est  st andards  used t hroughout  t he i ndustry. 

And t he second one i s  dat a deali ng wit h research and t esti ng of  mat erials, i ncl udi ng 

mont hl y and quarterl y publicati ons  and t echni cal publicati ons  t hat  cover  symposi a 

and collecti ons of dat a.  

AST M st andards  are designated by t he i nitials ASTM,  f oll owed by a  code nu mber 

and t he year  of  l ast  revisi on.  For  exa mpl e,  AST M C 55- 99 refers t o AST M 

Docu ment C 55, “St andard Specificati on for Concrete Brick, ” as last revised i n 1999.  

4. 1. 7. Ameri can Nati onal Standards Institute (ANSI): 

The Ameri can Nati onal St andards  I nstit ute ( ANSI)  i s  t he na me  adopted by t he 

Unit ed St at es  of  Ameri ca St andards  I nstit ute ( USASI)  i n Oct ober  1969.  USASI  was 

creat ed i n 1966 by t he co mpl et e reorgani zati on of  t he earlier  st andards  organi zati on, 

the Ameri can St andards  Associ ati on ( ASA).  ASA was  f ounded duri ng Worl d War  I 

to prevent  duplication and wast e i n war  pr oduction.  In 1918 fi ve l eadi ng Ameri can 
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engi neeri ng soci eties  i ncl udi ng t he Ameri can Soci et y of  Mechani cal Engi neers 

( AS ME),  t he Ameri can Soci et y of  Ci vil  Engi neers  ( ASCE),  and AST M,  and t hree 

depart ments  of  t he federal  government  of  Unit ed St at es,  Co mmerce,  War,  and Navy, 

for med t he Ameri can Engi neeri ng St andards  Co mmittee t o coordi nat e t he 

devel opment  of  nati onal  standards.  This  commi ttee was  reorgani zed i n 1928 i nt o t he 

Ameri can St andards  Associati on,  whi ch was  l ater  i ncorporat ed i nt o USASU and 

subsequentl y rena med ANSI ( ANSI, 2002).  

Mor e t han 3000 Ameri can Nati onal  St andards  have been devel oped and appr oved 

under  ANSI  pr ocedures.  These st andards  appl y i n t he fi el ds  of  engi neeri ng,  i ndustry, 

safet y, and consumer goods.  

An Ameri can Nati onal  St andard i s  desi gnat ed by code nu mber  and dat e of  l ast 

revisi on;  for  exa mpl e,  ANSI  A117. 1-1998,  “ Gui deli nes  f or  Accessi bl e and Usabl e 

Buil di ngs and Facilities. ” 

Unli ke AST M,  ANSI  does  not  f or mul at e its  own st andards  or  pr ovide  t esti ng 

servi ces.  Instead,  one part  of  ANSI,  co mposed of  nati onal  trade,  pr ofessional,  and 

scientific associ ations,  establishes  and mai nt ains  pr ocedures  f or  t he appr oval  of 

standards  devel oped by other  associ ati ons,  agenci es,  or  gr oups,  as  Ameri can Nati onal 

St andards.  In t his  way,  a st andard devel oped by a  trade associ ati on,  such as  t he 

Ameri can Ar chitect ural Manufact urers  Associati on ( AAMA),  can beco me  an 

Ameri can Nati onal St andard.  

A second part  of  ANSI  consists of  represent atives  of  i ndustrial  fir ms,  labor,  and 

government.  The t wo parts wor k cl osel y toget her  t o recommend areas  of 

standardizati on dee med essential and t o revi ew standards.  

ANSI  i s  pri vat el y fi nanced by vol unt ary me mbershi p dues  and from t he sal e of  t he 

published Ameri can Nat ional  St andards.  These nati onal  st andards  are availabl e f or 

vol unt ary use and often are i ncorporat ed i n regul ations and codes ( ANSI, 2002).  

4. 1. 8. Buil ders Hardware Manuf act urers Associ ati on, Inc. ( BHMA):  

Buil ders  Har dware Manufact urers  Associati on,  Inc.  ( BHMA)  was  f ounded i n 1928 

as  t he Har dware Manufact urers’  St atistical  Associ ati on.  Alt hough t he Associ ati on 

conti nues  t o collect  pr oprietary st atistics  for  its  me mber  co mpani es,  BHMA t oday i s 
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nati onall y recogni zed f or its  l eadershi p r ol e i n ensuri ng t he qualit y and perfor mance 

of buil ders hardware.  

Mor e t han 80 percent  of  all  U. S.  manufact urers of  buil ders  har dware are BHMA 

me mbers.  Toget her  t hese co mpani es  pr oduce t he vast  maj orit y of  t he hardwar e it e ms 

used i n t he nati on’s  co mmer ci al  and i nstit utional  buil di ngs,  from hi nges  and l ocks  t o 

door  controls  and exit  devi ces.  Any or gani zati on that  manufact ures  and sells buil ders 

hardware i n t he United States is eli gi bl e for Association me mbershi p.  

BHMA mai n goals  are t o devel op and mai nt ai n perfor mance st andards  f or 

architect ural  hardware and t o mai nt ai n its  position as  t echni cal  experts bef ore key 

buil di ng code, fire, and life safet y groups.  

Ever y ANSI/ BHMA st andard cont ai ns  an expl anati on of  t he BHMA pr oduct 

nu mberi ng code applicable f or  t hat  particul ar  cat egor y of  hardware.  BHMA pr oduct 

nu mbers utilize a fi ve-digit number preceded by a prefi x letter. 

The prefi x l etter  denot es  the BHMA Pr oduct  Section t hat  pr oduces  t he hardwar e.  The 

first  nu meral  desi gnates  the base mat erial  for  t he pr oduct.  BHMA st andards  use t he 

default  nu mber  ' 0'  t o allow t he manufact urer  t o use an opti onal  mat erial t hat  meet s 

the perfor mance require ments  of  t he applicable st andard.  The second nu mber 

identifies  t he t ype of  pr oduct.  The t hird and f ourth nu merals  i dentify t he functi on of 

the specific it e m.  The fift h nu mber  i ndi cat es  t he perfor mance grade of  the pr oduct. 

Ever y ANSI/ BHMA st andard cont ai ns  an expl anati on of  t he BHMA pr oduct 

nu mberi ng code applicable for  t hat  particul ar  cat egor y of  hardware.  For  exa mpl e B 5 

2 1 3 1 i s:  B f or  Pr oduct  Secti on f or  cabi net  hardware hi nges,  5\  f or  St ai nless  st eel,  2 

for  Cabi net  knob,  13 f or  Back mount ed,  1 f or  Gr ade One ( Thus  t he product  i s  a 

Gr ade 1, back- mount ed stai nless steel cabi net knob). 

4. 1. 9. Door Hardware Institute ( DHI): 

The Door  and Har dware I nstit ute ( DHI)  represents  t he architect ural openi ngs 

industry.  Wi t h ancestry dati ng back t o 1934,  the I nstit ute has  more than 5, 000 

me mbers  i n t he Unit ed St at es,  Canada and abr oad.  Me mbershi p consists of 

indi vi duals  and consultants  i nvol ved i n t he architect ural  openi ngs i ndustry, 

representi ng distri but ors, manufact urers  and sal es  represent ati ves/agency fir ms,  as 

well  as  architects,  specifiers and contract ors  who rel y on such pr ofessi onals  ( DHI,  

2001). 
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The pur pose of  DHI  i s  to pr ovi de its  me mbers  wi t h t he skills and co mpet enci es  t o 

compet e successfull y i n the mar ket pl ace of t oday and t omorrow.  

The Door  and Har dware Instit ute i s  a pr ofessi onal or gani zati on t hat  serves  t he Nort h 

Ameri can mar ket pl ace as  t he advocate and pri mar y resource f or  i nfor mati on, 

pr ofessi onal  devel opment  and certificati on resource f or  t he architect ural openi ngs 

industry wit h a focus on the channels of distri buti on.  

DHI’s  ai ms  are t o est ablish t he i ndustry as  t he indispensabl e pri mar y channel  t o 

furnish all  t ot al  openi ngs  pr oducts  and t o serve as  t he pri mar y resource f or 

pr ofessi onal devel opment in t he industry.  

4. 1. 10. Ameri can Archi tect ural Manuf act urers Associ ati on ( AAMA):  

Ameri can Ar chitect ural  Ma nufact urers  Association ( AAMA)  an or gani zati on t hat 

bri ngs  t oget her  t he pr ofessi onals  of  wi ndow,  door,  and skyli ght  manufact uri ng 

compani es,  bot h l arge and s mall,  from all  across  t he U. S.  and i nt ernationall y,  t o 

represent t he i ndi vi dual and shared concerns ( AAMA,  2001).  

AAMA pr oacti vel y and effecti vel y i nfl uences  codes,  constructi on and specificati on 

issues.  In additi on t o its  strong nati onal  voi ce,  AAMA i s  acti ve and i nfl uential  i n t he 

West ern and Sout heastern regi ons  of  t he U. S.  and i s  devel opi ng additi onal  regi ons 

for  l ocal  focus.  On bot h a regi onal  and nati onal  basis,  AAMA conti nuously monit ors 

and reports l egislati ve acti vities  t o keep t he industry up-t o-dat e on i mport ant 

devel opments.  

AAMA has  recentl y introduced a  more stri ngent  and co mprehensi ve i ndustry 

standard,  t he ANSI/ AAMA/ NWWDA 101/I.S. 2.  It  encompasses  not  onl y t he 

perfor mance of  vi nyl,  wood and al umi nu m wi ndows  and doors,  but  al so t he 

perfor mance st andards  for  wi ndow and door  co mponents  li ke extrusi ons,  gl ass, 

seal ants  and hardware.  It  defi nes  t hese st andards  f or  wi ndo ws  and doors  f or 

resi dential, commerci al (bot h li ght and heavy), and architect ural applicati ons.  

4. 2. Quality Assurance for Wood Doors and Frames:  

Bot h st andard and cust om wood doors  and fra mes  shoul d co mpl y wit h t he st andar ds 

that are specified by various standard-setti ng and testi ng agenci es standards.  
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4. 2. 1. Architect ural Woodwork Institute ( AWI): 

The Ar chitect ural  Woodwor k I nstit ute' s ( AWI)  Qualit y St andards  Gui de was  first 

devel oped i n 1961 t o pr ovi de architects,  desi gners,  buil di ng owners  and 

woodwor kers  a  co mmon f ooti ng i n specifyi ng and buil di ng wood cabi netry.  Si nce 

then,  AWI  Qualit y St andards  have become  one of t he pre mi er  specificati on t ools  f or 

wood doors.  Intri nsic to t he AWI  Qualit y St andards  i s  a series  of  t ests  f or  t he 

standards  ( AWI,  1998). These t ests require common,  easil y obt ai nable t ools  and 

devi ces t hat are easy t o take t o t he job site: 

a- Test For Smoot hness: 

- Look f or  a  series  of  s mall  ri dges  across  t he grain of  t he wood.  These r idges 

represent knife cuts.  

- If they are present, measure off one i nch and count t he ri dges wit hi n that inch.  

- If  ri dges  are present  but  hard t o count,  rub a soft  pencil  over  t he t op of  t he one-

inch segment t o hi ghli ght the t ops of t he ri dges.  

- A magnifyi ng gl ass will pr ovi de great er accuracy and ease in counti ng.  

- The nu mber  of  ri dges  must  meet  t he t est(s)  i n t he l at est  editi on of  t he AWI 

Qualit y St andards.  

b- Test For Door Warp and Thi ckness: 

- Doors may be difficult to check for warpi ng if only one person is present.  

- Ho wever,  by attachi ng a s mall  cl a mp or  pi ece of  duct  t ape at  one or  bot h ends  of 

a pi ece of stri ng, hol di ng it taut, you may avoi d t he need for hel p.  

- Stretch t he stri ng across  the door  from t op t o bott om,  from si de t o si de and on t he 

di agonal.  All owabl e warp i n doors  i s  1/ 4-i nch measured over  any seven-foot 

strai ght  li ne.  This  i s  equi val ent  t o about  1/ 32-inch f or  every 10- 1/ 2 i nches  of 

lengt h.  

- To check for equal t hickness measure si des, top and bott om of door.  

- The allowabl e mar gi n is pl us or mi nus 1/l 6-i nch of specified t hickness.  
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4. 2. 2.  Nati onal  Woodwork Manuf act urers  Associ ati on ( NWMA),  I ndustry 

St andard I. S. 1-73 “ Wood Fl ush Doors:  

The Ameri can Nati onal  St andards  I nstit ute ( ANSI)  has  appr oved t he accreditati on of 

NWWDA I. S. 1A I ndustry St andard f or  Ar chitect ural  Wood Fl ush Doors  as  an 

Ameri can Nati onal St andard in 2002 ( WDMA,  2002).  

4. 2. 3.  Nati onal  Fi re Protecti on Associ ati on,  NFPA 80,  St andard f or Fi re Doors 

and Wi ndows:  

The ai m of  NFPA 80 i s  regul ati ng t he i nst allation and mai nt enance of fire door, 

wi ndow,  and shutter  asse mblies.  The scope  of  t his st andard al so covers  the devi ces 

used t o pr ot ect  openi ngs  i n fl oors  and ceili ngs  agai nst  t he spread of  fire ( NFPA,  

1999). Fire doors can only do t heir job if correctl y installed and mai nt ai ned.  

4. 2. 4.  Wi ndow and Door Manuf act urers  Associ ati on ( WWDA),  I.S.  1- A f or 

Pre mi um Grade Wood Doors:  

The WWDA st andard f or  wood doors  i s  ANSI/ NWWDA I. S 1- A ( WDMA,  2002).  

Ar chitect ural  wood fl ush doors  offer  t he desi gner a  wi de vari et y of  aest hetic f or  use 

in many applicati ons  i ncl udi ng fire-rated and other  speci al  pur pose doors.  Thi s 

standard pr ovi des  quality l evels  for  t he grades,  fi nishes,  and constructi on of 

architect ural wood fl ush doors.   

4. 3. Quality Assurance for Met al Doors and Fra mes: 

Bot h st andard and cust om met al  doors  and fra mes  shoul d co mpl y wit h t he st andar ds 

that are specified by various standard-setti ng and testi ng agenci es standards.  

4. 3. 1. Steel Door Institute (SDI): 

The St eel  Door  I nstit ute ( SDI)  specified some st andards  i n or der  t o ensure hi gh 

qualit y of steel doors and fra mes.  These standards incl ude: 

- SDI-100- 91- St andard Steel Doors and Fra mes 

- SDI-105- 92- Erecti on Instructi ons for St eel Fra mes 

- SDI-107- 84- Hardware on St eel Doors 

- SDI-109- 88- Hardware for St andard St eel Doors and Fra mes 
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- SDI-110- 84-  St andard St eel  Doors  and Fra mes  f or  Modul ar  Mas onr y 

Constructi on 

- SDI-107- 84- Basi c Fire Door Require ments 

4. 3. 2. Ameri can Soci ety for Testi ng and Material ( ASTM):  

a-  ASTM A- 1008/ A1008 M- 02e1 St andard Specificati on f or Steel,  Sheet,  Col d-

Roll ed,  Carbon,  Structural,  Hi gh- Strengt h Low- All oy and Hi gh- Strengt h Lo w-

Al l oy wit h I mproved For mability: 

- Thi s  specificati on covers  col d r olled struct ural, hi gh-strengt h l ow- all oy,  and 

hi gh-strengt h l ow-all oy wi t h i mpr oved f or mability st eel  sheet,  i n coils and cut 

lengt hs. 

- Col d rolled steel sheet is availabl e i n t he desi gnations as approved.  

- Thi s  specificati on does  not  appl y t o st eel  stri p as  descri bed i n Specificati on 

A109.  

- The val ues  st at ed i n ei ther  i nch-pound units or  SI  units are t o be  regar ded 

separat el y as  st andard.  Wi t hi n t he t ext,  t he SI  units are shown i n brackets.  The 

val ues  st ated i n each syste m are not  exact  equival ents;  t herefore,  each syst e m 

must be used i ndependently of t he ot her ( ASTM,  2003).  

b-  ASTM A1011/ A1011M- 02 St andard Specificati on f or Steel,  Sheet  and Stri p, 

Hot- Roll ed,  Carbon,  Struct ural,  Hi gh- Strength Lo w- All oy and Hi gh- Strengt h 

Lo w- All oy wit h I mproved For mability: 

Thi s  specificati on covers  hot-rolled struct ural,  hi gh strengt h-l ow all oy,  and hi gh-

strengt h l ow-all oy wit h impr oved f or mabilit y st eel  sheet  and stri p,  i n coi ls and cut 

lengt hs ( ASTM,  2003). 

c-  ASTM A- 653- 97-  Specificati on f or Steel  Sheet,  Zi nc- Coated ( Gal vani zed)  or 

Zi nc- All oy Coated Gal vanneal ed by the Hot- Di p Process: 

- Thi s  specificati on covers st eel  sheet,  zi nc-coat ed (gal vani zed)  or  zi nc-iron all oy-

coat ed (gal vanneal ed) by the hot-di p process i n coils and cut lengt hs.  

- The pr oduct  is  pr oduced i n vari ous  zi nc or  zinc-iron all oy-coati ng wei ghts 

[ masses] or coati ng desi gnati ons.  
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- The pr oduct  i s  pr oduced i n a nu mber  of  desi gnations,  t ypes,  grades,  and cl asses 

pertai ni ng t o che mi cal  compositi on and t ypi cal  mechani cal  properties  of  t he st eel 

sheet  whi ch are designed t o be co mpati ble wit h differi ng appl icati on 

require ments ( ASTM,  2003).  

d-  ASTM B- 209- 96-  Specificati on f or Al umi num and Al umi num Al l oy Sheet  end 

Pl ates: 

Thi s  specificati on covers al umi nu m and al umi num- all oy fl at  sheet,  coiled sheet,  and 

pl ate,  i n t he all oys  ,  pl ate i n all  all oys  and sheet  in heat -treat able all oys:  mi ll  fi nish, 

and sheet  i n nonheat-treatable all oys:  mill  fi nish,  one-si de bri ght  mill  fi nish,  st andar d 

one-si de bri ght  fi nish,  and st andard t wo-si des  bri ght  fi nish ( ASTM,  2003).  

Thr oughout  t his  specificati on use of  t he t er m al loy i n t he general  sense i ncl udes 

al umi nu m as well as al umi nu m all oy.  

e-  ASTM E- 2074- 00 Standard Test  Met hod f or Fi re Tests  of  Door Asse mbli es, 

Incl udi ng Positi ve Pressure Testi ng of  Si de- Hi nged and Pi voted Swi ngi ng Door 

Asse mbli es: 

- Thi s  fire-test-response standard i s  applicable t o door  asse mbli es  f or  use i n walls 

to retard t he passage of fire.  

- Thi s  fire-test-response standard det er mi nes  t he abilit y of  door  asse mbl ies  t o 

functi on as  a  fire-resistive barrier  duri ng a st andard fire endurance t est. Such a 

test  met h shall  not  be construed as  det er mi ni ng the suitability of  door  asse mbli es 

for conti nued use after t heir exposure to fire. 

- Thi s  fire-test-response standard i s  i nt ended t o eval uat e t he abilit y of  a  door 

asse mbl y t o re mai n i n an openi ng duri ng a predet er mi ned t est  exposure,  whi ch 

when required by is then foll owed by t he application of a hose strea m.  

- The fire exposure i s  not  r epresent ati ve of  all  fire conditi ons,  whi ch vary wit h 

changes  i n t he a mount,  nat ure,  and distri buti on of  t he fire l oadi ng,  vent ilati on, 

compart ment  si ze and confi gurati on,  and heat  characteristics  of  t he co mpart ment. 

It  does,  however,  provi de a rel ati ve measure of  fire endurance of  door  asse mbli es 

under specified fire exposure conditi ons.  

- A t e mperat ure li mit  on t he unexposed surface of  the door  asse mbl y,  alt hough t he 

temperat ures are measured and recorded.  
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- A li mit  on t he nu mber  of openi ngs  all owed i n gl azed areas  or  of  t he nu mber  and 

size of lateral openi ngs bet ween t he door and fra me.  

- A measure ment  of  s moke or  pr oducts  of  co mbustion t hat  pass  t hrough t he door 

asse mbl y.  

- A measure ment  of  s moke,  t oxi c gases,  or  ot her  products  of  co mbusti on generat ed 

by t he door asse mbl y ( ASTM,  2003). 

f- ASTM E- 336- 97- Measure ment of Ai rborne Sound Insul ati on i n Bui l di ngs: 

- The ai m of t his test is measuri ng t he Acoustical Insulati on 

- Thi s  t est  met hod covers  pr ocedures  f or  det er mi ning t he sound i nsul ati on bet ween 

t wo r ooms  i n a  buil di ng.  The eval uati on may be made i ncl udi ng all  pat hs  by 

whi ch sound i s  trans mitted or  attenti on may be f ocused onl y on t he divi di ng 

partition.  The wor d "partition" i n t his  t est  met hod i ncl udes  all  t ypes  of walls, 

fl oors,  or  any ot her  boundaries  separating t wo spaces.  The boundari es  may be 

per manent, operable, or movabl e.  

- Sound Trans mi ssi on Class  or  Trans mi ssi on Loss  Specificati ons:  Buil di ng 

specificati ons  may require t hat  partitions  have a certai n mi ni mu m sound 

trans mi ssi on cl ass  ( STC)  or  trans mi ssi on l osses ( TL).  When it  i s  requi red t o 

de monstrate t hat  a specific partition i n a fi nished buil di ng co mpli es  with such 

specificati ons, a test satisfyi ng t he require ments will be required.  

- Sound Isol ati on Specificati ons:  where a buil di ng code specifies  mi ni mu m val ues 

of  noise i sol ati on cl ass  (NI C)  or  nor malized noise i sol ation cl ass  ( NNI C) ,  t hen 

onl y t he pr ocedures  i n the mai n body of  t he t est  met hod are necessary.  Of  t he 

availabl e si ngl e-number  rati ngs,  NNI C r el ates  best  t o occupant  satisfacti on i n an 

occupi ed buil di ng ( ASTM,  2003). 

4. 3. 3. Ameri can Nati onal Standards Institute (ANSI): 

The Ameri can Nati onal  St andards  I nstit ute ( ANSI)  specified some  st andards  i n or der 

to ensure hi gh qualit y of  st eel  doors  and fra mes  ( ANSI,  2002).  These st andar ds 

incl ude: 

- ANSI A115. 1 – Series for Door and Fra me Preparati on 
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- ANSI  A151. 1 – Performance Test  for  St andard St eel  Doors,  Fra mes,  Anchors, 

Hi nge Rei nforci ng and Exit Devi ce Rei nforci ng 

- ANSI A2. 2 – Fire Test for Door and Fra me Asse mbl y 

4. 3. 4. Nati onal Fi re Protecti on Associ ati on ( NFPA):  

The Nati onal  Fire Pr ot ection Associati on ( NFPA)  specified some  st andards  i n or der 

to ensure fire pr ot ecti on standards  f or  public safety ( NFPA,  1999).  These st andar ds 

incl ude: 

- NFPA 252 Fire Test Door and Fra me Asse mblies 

- NFPA 80 Fire Test Door and Fra me Asse mblies 

4. 3. 5.  Under writers  Laborat ori es  Inc.,  UL 10(b)  Fi re Test  f or Door  and Fra me 

Asse mbli es: 

Thi s  met hod of  fire t est i s  applicabl e t o door  asse mblies  of  vari ous  materials  and 

types  of  constructi on f or  use i n wall  openi ngs  to ret ard t he passage of  fire.  The 

met hods  are i nt ended t o eval uat e t he abilit y of  a door  asse mbl y t o re mai n i n an 

openi ng duri ng a  predeter mi ned t est  exposure.  The t ests expose a speci men t o a 

standard fire exposure controlled t o achi eve specified t e mperat ures  t hroughout  a 

specified ti me peri od,  followed by t he application of  a  specified st andard fire hose 

strea m.  Any variati on from t he constructi on or  conditi ons  t hat  are t ested i s  capabl e of 

subst antiall y changi ng t he perfor mance charact eristics  of  t he asse mbl y ( UL,  2000).    

Ho wever t he met hods do not provi de t he followi ng:  

- Full  i nfor mati on as  t o perfor mance of  all  door  asse mblies  i n walls construct ed of 

mat erials ot her t han t hose tested.  

- Eval uati on of  t he degree by whi ch t he door  assembl y contri butes  t o t he risk of 

fire by generati on of s moke, t oxic gases, or ot her pr oducts of combusti on.  

- A t e mperat ure li mit on the unexposed si de of t he door asse mbl y.  

- A li mit  on t he nu mber  of openi ngs  i nt ended i n gl azed areas  or  of  t he nu mber  and 

size of lateral openi ngs bet ween t he door and fra me.  

- Measure ment  of  t he degree of  control  or  li mit ation of  t he passage of  s moke or 

pr oducts of combusti on thr ough t he door asse mbl y.  
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A pr oduct  t hat  cont ai ns  feat ures,  charact eristics,  components,  mat erials,  or  syst e ms 

ne w or  different  from t hose covered by t he require ments  i n t his  st andard,  and t hat 

invol ves  a risk of  fire or  of  el ectric shock or  i njury t o persons  shall  be eval uat ed 

usi ng appr opriate additional  co mponent  and end- product  require ments  to mai nt ai n 

the level of safet y as ori ginall y antici pat ed by t he int ent of t his standard.  

A pr oduct  whose feat ures,  charact eristics,  components,  mat erials,  or  syst ems  conflict 

wi t h specific require ments or  pr ovisi ons  of  t his standard does  not  co mpl y wit h t his 

standard ( Rai ns,  1990).  Revi si on of  require ments  shall  be pr oposed and adopt ed i n 

conf or mance wit h t he met hods  e mpl oyed for  devel opment,  revisi on,  and 

i mpl e ment ati on of t his standard.  

4. 3. 6. Door Hardware Institute ( DHI): 

a-  DHI  – The  I nstallati on of  Co mmerci al  Steel  Doors  and Steel Fra mes, 

Insul ated Steel Doors i n Wood Fra mes and Builder’s Hardware: 

The pr ocedures  were desi gned specificall y t o provi de a practical  i nst allation gui de. 

Ma ny recommendati ons are f or  t he preventi on of  fi el d pr obl e ms  due to i mpr oper 

hardware i nstallati on ( DHI, 2001). 

b-  DHI  A115 Seri es  – Specificati ons  f or Steel  Doors  and Fra me  Preparati on f or 

Hardware: 

The specificati on ill ustrates  t he recommended i nstallati on hei ghts  f or  various  it e ms 

of buil ders’ hardware when used on standard steel doors and fra mes ( DHI, 2001).  

4. 4. Quality Assurance for Al umi num Doors and Fra mes: 

Bot h st andard and custo m al umi nu m doors  and fra mes  shoul d co mpl y wit h t he 

standards  t hat  are specified by vari ous  st andard-setti ng and t esti ng agenci es 

standards. 

4. 4. 1. Ameri can Architect ural Manuf act urers Associ ati on ( AAMA):  

a- AAMA 501. 1-94- Methods of Test for Exterior Walls: 

Laborat ory and fi el d-test  specificati ons  f or met al  curt ai n walls i ncl udi ng 

perfor mance charact eristics,  t est  speci mens,  methods,  recommended practices,  t est 



 41 

apparat us  and t esti ng procedures.  Incl udes  501. 1,  dyna mi c t esti ng and 501. 2,  hose 

testi ng ( AAMA,  2001).  

b-  AAMA 503- 92 -  Fi eld Tests  f or Met al  St orefronts,  Curt ai n Walls,  or  Sl oped 

Gl azi ng: 

Est ablishes  t he require ments  f or  t est  speci mens,  apparat us,  sa mpli ng,  t est  pr ocedures 

and reports used i n eval uati ng product perfor mance ( AAMA,  2001).  

c-  AAMA 605. 2-85 – Vol unt ary Specificati on f or Hi gh Perfor mance Organi c 

Coati ngs on Architect ural Al umi num Extrusi ons and Panels: 

A st andard whi ch defi nes t he perfor mance requirement s  f or  superi or  or ganic coati ngs 

on al umi nu m extrusi ons and panels.  The pretreat ment  require ments  were deri ved 

from AAMA 605- 98,  whi ch t his  st andard and AAMA 2604 supercede ( AAMA,  

2001). 

d-  AAMA 1503- 1. 88 – Vol unt ary Test  Met hod f or Ther mal  Trans mittance of 

Wi ndows, Doors, and Glazed Wall Secti ons: 

Descri bes  t est  met hod para met ers  and equip ment  f or  det er mi ni ng t her mal 

trans mittance ( U- val ue)  and Condensati on Resistance Fact or  ( CRF)  f or  wi ndows, 

doors  and gl azed wall  secti ons.  Incl udes  revisi ons  t o replicate NFRC t her mal  t est 

conditi ons ( AAMA,  2001). 

4. 4. 2. Ameri can Soci ety for Testi ng and Materials ( ASTM):  

a- ASTM A- 36- 96 – Standard Specificati on for Struct ural Steel: 

Thi s  specificati on covers carbon st eel  shapes,  pl ates,  and bars  of  struct ural  qualit y f or 

use i n ri vet ed,  bolted,  or  wel ded constructi on of  bri dges  and buil di ngs,  and f or 

general struct ural purposes ( ASTM,  2003).  

b-  ASTM A- 167- 96 – St andard Specificati on f or St ai nl ess  and Heat  Resisti ng 

Chro mi um Ni ckel Steel Pl ate, Sheet and Stri p: 

Thi s  specificati on covers  st ai nl ess  and heat-resisti ng chr omi um- ni ckel  steel  pl at e, 

sheet, and stri p ( ASTM,  2003).  
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c-  ASTM B- 209- 96 – Specificati on f or Al umi nu m and Al umi num Alloy Sheet 

and Pl ate: 

- Thi s  specificati on covers  several  grades  of  mi nimu m- wall-thickness,  seaml ess, 

carbon- mol ybdenu m all oy-steel, boiler and superheat er t ubes.  

- Thi s  specificati on covers t ubes  1/ 2 t o 5 i n.  [12. 7 to 127 mm]  i ncl usi ve,  i n out si de 

di a met er  and 0. 035 t o 0. 500 i n.  [0. 9 t o 12. 7 mm],  i ncl usi ve,  i n mi ni mu m wall 

thickness ( ASTM,  2003).  

d-  ASTM B- 221- 96 – St andard Specificati on f or Al umi num Al l oy Ext ruded 

Bars, Rods, Wi re, Shapes, and Tubes: 

Thi s  specificati on covers  al umi num and al umi nu m- all oy extruded bar,  rod,  wi re, 

pr ofile, and t ube i n t he alu mi nu m all oys and te mpers ( ASTM,  2003).  

e-  ASTM B- 633- 85 – Standard Specificati on for  El ectrodeposited Coati ngs  of 

Zi nc on Iron and Steel: 

Thi s  specificati on covers r equire ments  f or  el ectrodeposited zi nc coati ngs  appli ed t o 

iron or  st eel  articles t o pr ot ect  t he m from corrosi on.  It  does not  cover 

el ectrodeposited zi nc-coated steel wire or sheets (AST M,  2003).  

f-  ASTM C- 236- 89 – Test  Met hod f or Steady- State Ther mal  Perfor mance of 

Buil di ng Asse mbli es by Me ans of a Guarded Hot Box:  

Thi s  t est  met hod covers  t he l aborat ory measure ment  of  heat  transfer  t hrough a 

speci men under  controlled air  t e mperat ure,  air vel ocit y,  and t her mal  r adi ati on 

conditi ons  est ablished i n a  met eri ng cha mber  on one si de and i n a cli matic cha mber 

on t he ot her si de ( ASTM, 2003). 

g-  ASTM E- 283- 91 – Standard Test  Met hod for Rate of  Ai r Leakage Through 

Exteri or Wi ndows, Curtai n Wall, and Doors: 

- Thi s  t est  met hod pr ovi des  a st andard l aborat ory procedure f or  det er mi ni ng the air 

leakage rat es  of  ext eri or  wi ndows,  curt ai n wal ls,  and doors  under  specified 

differential  pressure conditi ons  across  t he speci men.  The t est  met hod descri bed i s 

for tests wit h const ant temperat ure and humi dit y across t he speci men.  
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- Thi s  l aborat ory pr ocedure i s  applicable t o ext erior  wi ndows,  curt ai n wal ls,  and 

doors  and i s  i nt ended t o measure onl y such l eakage associ ated wit h t he asse mbl y 

and not t he i nstallati on. The test met hod can be adapt ed for t he latter purpose.  

- Thi s test met hod is i ntended for laborat ory use.  

- Persons  usi ng t his  pr ocedure shoul d be knowl edgeabl e i n t he areas  of  fl ui d 

mechani cs,  i nstrument ation practices,  and shall  have a  general  understandi ng of 

fenestrati on products and components ( ASTM,  2003).  

h-  ASTM E- 330- 96 – Test  f or Struct ural  Perfor mance of  Exteri or Wi ndo ws, 

Curt ai n Walls, and Doors: 

- Thi s  t est  met hod describes  t he det er mi nati on of  t he struct ural  perfor mance of 

ext eri or  wi ndows,  doors,  skyli ghts,  and curtai n walls  under  unifor m st atic air 

pressure differences,  using a  t est  cha mber.  This  t est  met hod i s  applicabl e t o 

curtai n wall  asse mblies  incl udi ng,  but  not  li mit ed t o,  met al,  gl ass,  masonry,  and 

st one components. 

- Thi s  t est  met hod i s  i ntended onl y f or  eval uating t he struct ural  performance 

associ ated wit h t he specified t est  speci men and not  t he struct ural  perfor mance of 

adj acent constructi on.  

- The pr oper  use of  t his t est  met hod requires  knowl edge of  t he pri ncipl es  of 

pressure and deflection measure ment. 

- Thi s  t est  met hod describes  t he apparat us  and the pr ocedure t o be used f or 

appl yi ng unifor ml y distribut ed test loads to a speci men ( ASTM,  2003).  

l-  ASTM E- 547- 96 – Standard Test  Met hod f or Wat er Penetrati on of Ext eri or 

Wi ndows, Curt ai n Walls, and Doors for Cyclic Ai r Pressure Differential Test: 

- Thi s  t est  met hod covers  the det er mi nati on of  t he resistance of  ext eri or  wi ndows, 

curtai n walls,  skyli ghts,  and doors  t o wat er  penetration when wat er  i s  applied t o 

the out door  face and exposed edges  si multaneousl y wit h a cyclic st atic air 

pressure at the out door face hi gher t han t he pressure at the i ndoor face.  

- Thi s  t est  met hod i s  applicabl e t o any curtai n- wall area or  t o wi ndows,  skylights, 

or doors al one.  
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- Thi s  t est  met hod addresses  wat er  penetration t hrough a  manufact ured assembl y. 

Wat er  t hat  penetrates  t he asse mbl y,  but  does  not  result  i n a  fail ure as  defi ned 

herei n,  may have adverse effects  on t he perfor mance of  cont ai ned mat erials such 

as  seal ants  and i nsul ating or  l a mi nated gl ass.  This t est  met hod does  not  address 

these issues ( ASTM,  2003).  

4. 5. Quality Assurance for Door Hardware: 

4. 5. 1.  Ameri can National  St andards  Institute /  Buil ders  Hardware 

Ma nuf act urers Associ ation, Inc. ( ANSI/ BHMA): 

a- ANSI/ BHMA A156. 1 Butts and Hi nges:  

Thi s  st andard est ablishes  require ments  f or  li ght wei ght,  st andard weight,  heavy 

wei ght,  and det enti on hi nges.  Cycl e t ests,  l ateral  and vertical  wear  t ests,  fricti on t ests, 

strengt h t ests,  fi nish t ests,  and mat erial  and di mensi onal  require ments  are i ncl uded 

( ANSI, 2002). 

b- ANSI/ BHMA A156. 2 Bored and Preasse mbl ed Locks and Latches:  

Thi s  st andard est ablishes require ments  f or  bored and preasse mbl ed l ocks  and l at ches 

and i ncl udes  perfor mance t ests,  strengt h t ests,  fini sh t ests,  and di mensi onal  criteria 

( ANSI, 2002). 

c- ANSI/ BHMA A156. 3 Exit Devi ces:  

Thi s  st andard est ablishes r equire ments  f or  exit  devi ces  and t ri m,  aut omatic and self-

latchi ng fl ush bolts,  re movabl e mulli ons,  coor di nat ors  and carry open bars. 

Perfor mance criteria i ncludes  cycl e,  operati onal, strengt h,  mat erial  eval uat i on,  and 

finish tests ( ANSI, 2002). 

d- ANSI/ BHMA A156. 4 Door Controls- Cl osers:  

Thi s  st andard cont ai ns  require ments  f or  door  cl osers  surface mount ed,  conceal ed i n 

the door,  overhead concealed and conceal ed i n t he fl oor.  Incl udes  performance t est 

require ments  f or  cl osers and pi vots  i ncl udi ng t ests for  such attri butes  as  overl oad 

abuse,  check f or  adj ust able cl osi ng speed,  cycl e t ests for  cl osers  wit h or  without  back 

check,  cl osi ng f orce,  door  cl oser  efficiency,  checking cyli nder  t est,  t est  for  adj ust abl e 
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back check,  t est  for  factor y pre set-back check,  test  for  del ayed acti on closers  and 

finish durabilit y tests ( ANSI, 2002).  

e- ANSI/ BHMA A156. 13 Mortise Locks and Latches: 

Thi s  st andard est ablishes  require ments  f or  mortise l ocks  and l at ches  and i ncl udes 

perfor mance tests, strength tests, fi nish tests, and di mensi onal criteria ( ANSI, 2002).  

f- ANSI/ BHMA A156. 21 Threshol ds:  

Thi s  st andard est ablishes require ments  f or  t hresholds  and i ncl udes  perfor mance t ests, 

strengt h tests, fi nish tests, and di mensi onal criteria ( ANSI, 2002). 

g- ANSI/ BHMA A156. 23 El ectro- Magnetic Locks:  

Thi s  st andard est ablishes  require ments  f or  el ectro- magnetic l ocks  and i ncl udes 

perfor mance tests, strength tests, fi nish tests, and di mensi onal criteria ( ANSI, 2002).  

h- ANSI/ BHMA A156. 26 Conti nuous Hi nges:  

Thi s  st andard est ablishes r equire ments  f or  conti nuous  hi nges.  Cycl e t ests,  lat eral  and 

vertical  wear  t ests,  friction t ests,  strengt h t ests,  fi nish t ests,  and material  and 

di mensi onal require ments are i ncl uded ( ANSI, 2002).  

l- ANSI/ BHMA A156. 30 Hi gh Security Cyli nders:  

Thi s  st andard est ablishes  require ments  f or  hi gh security cyli nders,  and i ncl udes 

operati onal and finish tests ( ANSI, 2002).  

m- ANSI/ BHMA A156. 31 El ectric Stri kes:  

Thi s  st andard est ablishes  require ments  f or  electric stri kes  and fr a me- mount ed 

act uat ors, and i ncl udes operati onal and finish tests ( ANSI, 2002).  

4. 5. 2.  Ameri can Nati onal  St andards  Institute /  Door Hardware I nstitute 

( ANSI/ DHI): 

ANSI/ DHI  A115. I G I nstallati on Gui de f or  Doors and Har dware st ates  certai n door 

hardware i nstallati on require ments.  This  gui de was  desi gned specificall y t o pr ovi de a 

practical  i nstallati on guide.  There are many recommendati ons  f or  t he elimi nati on of 

fiel d probl e ms due t o i mpr oper i nstallati on ( DHI, 2001).  
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4. 5. 3. Nati onal Fi re Protecti on Associ ati on ( NFPA): 

The Nati onal  Fire Pr ot ection Associati on ( NFPA)  specified some  st andards  i n or der 

to ensure fire pr ot ecti on standards  f or  public safety ( NFPA,  1999).  These st andar ds 

incl ude: 

- NFPA 80, Fire Doors and Wi ndows  

- NFPA 101, Life Safet y Code 

- NFPA 101, Life Safet y Code Handbook 

- NFPA 105, Installati on of Smoke- Control Door Asse mblies 
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5. QUALI TY ASSURANCE FOR DOOR COMP ANI ES I N TURKEY:  

5. 1. General Quality Assurance for Door Co mpani es i n Turkey:  

There are f our  i nstit utions  t hat  are vital  i n Tur key when it  comes  t o setti ng up qualit y 

standards.  They are Tur kish St andards  I nstructi ons  ( TSE),  The Eur opean Co mmi tt ee 

for  St andardizati on ( CEN),   t he Eur opean Co mmittee f or  El ectrotechni cal 

St andardi zati on ( CENELEC)  and t he Eur opean Tel ecommuni cati ons  St andar ds 

Instit ute ( ETSI).  

5. 1. 1. Turkish Standards Instituti ons ( TSE): 

Tur kish Standards Instit utions ( TSE) has been established i n 1960 for t he pur pose of 

prepari ng standards for every ki nd of item and products t oget her wit h procedure and 

servi ce. The Instit ute is a public foundi ng whi ch is conduct ed accordi ng t o the 

speci al rules of law and has a j uristic personalit y. Its abbrevi ati on and trademar k is 

TSE. This mar k is represent ed i n different ways. Thi s mar k can not be used wit hout 

the per mi ssi on of TSE i n no way and under no conditi on. Onl y t he standards t hat 

have been accept ed by TSE get t he na me of Turkish St andards. These standards are 

vol unt ary and can be made compul sory by t he appr oval of t he mi nistry t hat the 

standard is relevant t o. It is essential that a standard be a Turkish one so t hat it coul d 

be made compul sory. The standards made compul sory are published i n Official 

Gazette. The tasks of TSE are as bel ow:  

- To prepare and t o get every ki nd of standard prepared  

- To i nspect t he standards whi ch have been prepared wit hi n or out of t he Institution 

and t o accept t he m as Turkish St andards if approved  

- To publish the standards whi ch have been approved and t o encourage t heir 

application as vol unt ary to submit t he ones t hought may be useful when made 

compul sory t o come i nt o force to t he relevant mi nistry  

- To prepare t he standards or t he proj ects of t he m and t o decl are its opi ni on upon 

request of public sect or and pri vat e sect or  

- To perfor m t he techni cal inspecti ons and researches about standards, to follow up 

the rese mbli ng st udies done i n forei gn countries, to establish relati ons wit h 

internati onal and forei gn compani es of standard and t o collaborat e wit h t hem.   
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- To collaborat e wit h uni versities and ot her scientific and techni cal associ ations 

and i nstit utions, to make publicati ons on standardizati on, t o constit ute archives 

from nati onal and i nternational standards and t o sub mit t he m t o the ones who m 

they may concern who are concerned wit h.  

- To conduct research on standards and t o establish laborat ories i n order t o check 

the application of vol untary standards, to perfor m techni cal st udi es requested by 

public or pri vat e sect or and report about t he m.  

- To trai n personnel i n order t o mai nt ai n and devel op t he standard wor ks in the 

country and t o open courses and arrange se mi nars for t his purpose  

- To perfor m st udi es whi ch will encourage t he quality producti on conveni ent to t he 

standards and t o prepare the documents about t hem.   

- To perfor m st udi es on research and devel opment about metrol ogy and calibrati on 

and t o establish necessary laborat ories  

The organi zati on of t hese tasks of Tur kish Standards Instit ution is det er mi ned 

accordi ng t o t he order of the distri buti on by General Asse mbl y and announced t o 

peopl e who are i nterested i n ( TSE, 2006). 

5. 1. 2. The European Commi ttee for Standardi zati on ( CEN): 

Funded i n 1961, t he European Co mmittee for St andardi zati on ( CEN) was first based 

in Paris t hen moved t o Brussels i n 1975 acquired for mal St at utes and was registered 

as a non profit- maki ng, int ernati onal, and sci entific and techni cal i nstit ution. It is 

therefore an i ndependent or gani zati on. In Eur ope, CEN wor ks in part nership wit h t he 

Eur opean Co mmittee for El ectrot echni cal St andardi zati on ( CENELEC) and t he 

Eur opean Tel ecommuni cati ons St andards Instit ute (ETSI).  

CEN' s mi ssi on is t o promot e vol unt ary techni cal har moni zati on i n Europe in 

conj uncti on wit h worl dwide bodi es and its part ners i n Europe. Har moni zation 

di mi nishes trade barriers, promot es safet y, all ows interoperabilit y of products, 

syste ms and servi ces, and promot es common techni cal understandi ng ( TSE, 2006).  

Funded by Eur opean Union, t here is a progra mme devel oped by CEN i n 2002 t o 

support to t he qualit y i nfrastruct ure i n Turkey. The na me of t he proj ect is Tur key-

MSTQ.   
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Si nce Tur key has been a recogni zed a candi dat e country for me mbershi p of the 

Eur opean Uni on i n December 1999, t he Turkish government is required t o full y 

har moni ze wit h the acquis communut aire. Therefore Turkey- MSTQ project is 

desi gned t o support Turkey' s pri vat e and public sect ors i n t he process of techni cal 

har moni zati on and ali gning of t heir qualit y i nfrastruct ure wit h t hat of t he EU i n t he 

areas of direct relevance to t he Cust oms Uni on Agree ment, more specifically i n t he 

parts concerned wit h techni cal barriers t o trade. The target groups for t he project are 

officials and e mpl oyees from t he Tur kish pri vat e and public sect or i nvol ved in t he 

har moni zati on process. The Tur kish pri vat e sect or wi ll for m t he ulti mat e group of 

beneficiaries of t he progra mme, as t hey will be able t o profit from t he enhanced 

qualit y i nfrastruct ure and the re moval of techni cal barriers t o trade.  

5. 1. 3.  The European Co mmi ttee f or El ectrotechni cal  St andardi zati on 

( CENELEC):  

CENELEC is a non-profit techni cal organi zati on set up under Bel gi an law and 

composed of t he Nati onal Electrot echni cal Co mmittees of 23 Eur opean countries. In 

additi on, 12 Nati onal Commi ttees from Central and East ern Europe are partici pati ng 

in CENELEC wor k wit h an Affiliate stat us i ncl uding Tur key.  

CENELEC me mbers have been wor ki ng t oget her in t he interests of European 

har moni zati on si nce t he 1950s, creati ng bot h standards request ed by t he market and 

har moni zed standards i n support of European legislati on and whi ch have hel ped t o 

shape t he European Int ernal Mar ket. CENELEC wor ks wit h 35, 000 technical experts 

from 22 Eur opean countries. Its wor k directl y i ncreases mar ket pot ential, encourages 

technol ogi cal devel opment and guarantees t he safet y and healt h of consumers and 

wor kers.  

CENELEC’s mi ssi on is to prepare vol unt ary electro techni cal standards t hat hel p 

devel op t he Si ngl e Eur opean Mar ket/ Eur opean Econo mi c Area for electrical and 

el ectroni c goods and services re movi ng barriers t o trade, creati ng ne w mar kets and 

cutti ng compliance costs ( TSE, 2006).  

5. 1. 4. The European Teleco mmuni cati ons Standards Institute ( ETSI): 

As one of t he three officiall y recogni zed Eur opean Standards Or gani zati ons (ESO), 

the Eur opean Tel ecommuni cati ons St andards Institute ( ETSI) is acti vel y 
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partici pati ng and supporting i nitiati ves wit hi n collaborati ve fra me wor ks such as t he 

Infor mati on and Co mmuni cati ons Technol ogi es Standards Board (I CTSB),  Gl obal 

St andards Collaborati on ( GSC), and Gl obal Radi o Standardi zati on ( RAST) . 

Based on its ext ensi ve experience wit h fi xed net wor k standardizati on and its leadi ng 

positi on i n standardizi ng mobil e communi cati ons, ETSI hi ghli ghts t he need for 

bri dgi ng t he gap bet ween different di mensi ons of traditi onal telecommuni cations, 

Internet Prot ocol (IP), and broadcasti ng environments by foll owi ng t he market trends 

and creati ng key synergies.  

Recogni zi ng its well-established rol e of fosteri ng the convergence of e mer ging 

technol ogi es, ETSI forges and strengt hens the industry' s collaborati on i n t he 

devel opment of fut ure worl d- wi de applicabl e standards. ETSI encourages the 

creati on of a sound part nershi p cli mat e deali ng wi th the convergence of di verse 

mar kets and technol ogi es buil di ng t he fut ure of t he i ndustry ( ETSI, 2006). 

5. 1. 5. Turkey, European Uni on and Standardizati on: 

TSE is an affiliate me mber of CEN and CENELEC si nce 1991. Havi ng started an 

initiati ve to become a full me mber of bot h organi zati ons in t he recent years, TSE is 

currentl y carryi ng out t he task of har moni zati on of Turkish Standards wit h EU 

standards as part of Turkey’s obli gati ons wit hi n the cont ext of t he Tur key-EU 

relationshi p. In order t o do t his, TSE is activel y followi ng t he standardizati on 

acti vities of CEN and CENELEC and about 85 percent of existi ng CEN and 

CENELEC st andards have already been adopt ed as Turkish St andards and the 

unadopt ed standards, includi ng t he ne w ones, are bei ng i ncl uded i n t he 

standardizati on wor k progra mme of TSE.  

It is very i mport ant t hat the represent ati ves of t he Tur kish i ndustry sect or are 

contri buti ng vol unt aril y to t he Techni cal Co mmittee wor k by gi vi ng t heir opi ni ons 

about t he related document ati on i n order t hat TSE is abl e t o carry out its 

standardizati on acti vities parallel to t hose of CEN and CENELEC. TSE is also a part 

of t he common certification syste m wit hi n the European Uni on such as CCA,  HAR, 

KEYMARK.  Thus, TSE is abl e t o offer some conveni ence i n t his cont ext for t he 

Tur kish i ndustry sect or by t he mut ual recogniti on of certificates ( TSE, 2006). 
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5. 2. Quality Assurance for Doors, Door Fra mes and Door Hardware:  

5. 2. 1. Quality Assurance for Doors: 

- TS 11797 EN 947- Hi nged and pi voted doors- Deter mi nati on of the 

resistance to vertical l oad: This standard applies to all vertically hi nged or 

pi vot ed doors.  

- TS 12225- Door and wi ndows- Unpl asticized PVC- Manuf act uri ng 

workshops- General rules: This standard cover door and wi ndows unpl asticized 

PVC manufact uri ng workshops general rul es. 

- TS 12558- The aut hori zed mai ntenance and repai r servi ces- Furnit ure 

i ndustry- Syste ms of door and wi ndow- Wood, met al and/ or PVC- General 

rul es: This standard covers all wood, met al and/ or PVC door and wi ndow of t he 

aut horized mai nt enance and repair servi ces of general rules  

- TS 12655- Steel doors: Thi s standard covers steel doors whi ch prohi bit 

unaut hori zed entrance t o buil di ngs 

- TS 1905- Prefabri cated Wooden Doors: This standard specifies, classificati on, 

pr operties, sa mpli ng, testing and mar ki ng of wooden doors.   

- TS 2254- Sy mbolic Designati on of Di recti on of Cl osi ng and Faces of Doors, 

Wi ndows and Shutters: This standard covers components t he leavers of whi ch 

move around one more vertical axes and does not appl y t o components t he leaves 

of whi ch move around horizont al axes or move by transl ation 

- TS 2255- Doors – Ter mi nol ogy: This standard covers ter mi nol ogy for doors.  

- TS 4644 EN 12211 - Wi ndows and doors - Resistance to wi nd l oad - Test 

met hod: This standard defi nes t he met hod of t he test to det er mi ne t he resistance 

to wi nd l oad for compl etel y asse mbl ed wi ndows and doors of any mat erials when 

submitted t o positi ve and negati ve test pressures.  

-  TS 538: Matchboarded Door Wi ngs: This standard specifies t he classificati on, 

pr operties, sa mpli ng, testi ng and mar ki ng of mat chboarded door wi ngs.  

- TS 539 - Panelled, Gl azed, Panelled and Gl azed Wooden Door Wi ngs: This 

standard specifies t he classificati on, properties, sampli ng, testi ng and mar king of 

panelled, glazed panelled and gl azed wooden door wi ngs for buil di ngs 
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- TS 6007 EN 949 - Wi ndows and curtai n walli ng doors, bli nds and shutters- 

Deter mi nati on of the resistance to soft and heavy body i mpact for doors: The 

standard specifies t he method t o be used t o det er mine the da mage caused by 

stri ng wit h a soft and heavy body t he face of a cl osed door leaf fi xed i n its own 

door fra me as part of a doorset.   

- TS 675- Fl ush Wood Door Wi ngs: This standard specifies t he classificati on, 

pr operties, sa mpli ng, testing and mar ki ng of fl ush wood door wi ngs.  

- TS 7396- Fi re Tests - Eval uati on of Perfor mance of Smoke Control Door 

Asse mbli es- Part 1: Ambi ent Te mperat ure Test: This standard i ncl udes a 

met hod for assessi ng t he perfor mance of door and shutter asse mbli es i ntended t o 

act as barriers t o s moke in a fire. 

- TS EN 1026- Wi ndows and doors - Ai r per meability - Test met hod: This 

standard defi nes t he conventi onal met hod t o be used t o det er mi ne t he air 

per meability of compl et ely asse mbl ed wi ndows and doors of any mat erial, when 

submitted t o positi ve or negati ve test pressures.  

- TS EN 1027- Wi ndows and doors - Waterti ght ness - Test met hod: This 

standard defi nes t he conventi onal met hod t o be used t o det er mi ne t he 

wat erti ght ness of compl etel y asse mbl ed wi ndows and doors of any mat erials.  

- TS EN 1121- Doors – Behavi or bet ween t wo different cli mates – Test 

met hod: This standard defi nes t he test met hod t o be used for det er mi ni ng the 

behavi or of door leaves and doorsets bet ween t wo different cli mat es.  

- TS EN 1191- Wi ndows and doors- Resistance to repeated openi ng and 

cl osi ng- Test met hod: This standard specifies t he met hod t o be used t o 

det er mi ne t he mechani cal durabilit y of door sets and t he openi ng parts of 

wi ndows after a defi ned nu mber of operating cycles 

- TS EN 1192- Doors- Classificati on of strengt h requi re ments: This standard, 

pr ovi des a means of classifyi ng where appropriate the perfor mance of door 

leaves door fra mes door sets and door asse mblies accordi ng t o t heir strength i n 

resisti ng vertical load static t orsi on soft and heavy body i mpact and hard body 

i mpact. 
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- TS EN 12207- Wi ndows and doors- Ai r per meability- Cl assificati on: This 

standard defi nes t he classification of test results for compl et el y asse mbl ed 

wi ndows and doors of any mat erials after testi ng in accordance wit h EN 1026 

- TS EN 12208- Wi ndows and doors- Waterti ght ness- Cl assificati on: This 

standard defi nes t he classification of test results for compl et el y asse mbl ed 

wi ndows and doors of any after testi ng i n accordance wit h EN 1027 " Wi ndows 

and doors - Wat erti ght ness - Test met hod".  

- TS EN 12210- Wi ndows and doors - resistance to wi nd l oad – cl assification: 

Thi s standard defi nes t he classificati on of test results for compl et el y asse mbl ed 

wi ndows and door of any mat erials after testi ng i n accordance wit h EN 12211 

“ Wi ndows and doors- Resistance to wi nd l oad – Test met hod”.  

- TS EN 12217: Doors - Operati ng forces - Requi re ments and cl assification 

- TS EN 12219: Doors - Cl i mati c i nfl uences - Requi re ments and cl assificati on: 

Thi s standard applies t o door leaves and doorsets tested i n accordance wi hit pr EN 

1121- 2 and pr EN 1294 

- TS EN 12400: Wi ndows and pedestri an doors - Mechani cal durability - 

Requi re ments and cl assificati on: This standard specifies a means of classifyi ng 

openi ng wi ndows and pedestrian doors accordi ng to t he perfor mance when 

subj ect ed t o repeat ed openi ng and cl osi ng.  

- TS EN 12412- 2- Ther mal perfor mance of wi ndows, doors and shutters - 

Deter mi nati on of ther mal trans mi ttance by hot box met hod - Part 2: Fra mes 

- TS EN 12412- 4- Ther mal perfor mance of wi ndows, doors and shutters - 

Deter mi nati on of ther mal trans mi ttance by hot box met hod - Part 4: Roller 

shutter boxes 

- TS EN 12424-Industri al co mmerci al and garage doors and gates- Resistance 

to wi nd l oad- Cl assification: This standard specifies t he classificati ons for wi nd 

load for doors i n a cl osed positi on.  

- TS EN 12425-Industri al co mmerci al and garage doors and gates- Resistance 

to water penetrati on- Classificati on: This standard specifies t he classifications 

for resistance t o wat er penetration for doors i n a closed positi on when tested i n 

accordance wit h EN 12489.  
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- TS EN 12426: Industri al commerci al and garage doors and gates- Ai r 

per meability- Test method: This standard specifies t he classificati ons for air 

per meability for doors i n a cl osed positi on when tested i n accordance wit h 12427.  

- TS EN 12427: Industri al commerci al and garage doors and gates- Ai r 

per meability- Test method: This standard specifies a test met hod for 

det er mi ni ng t he air per meabilit y for doors i n a cl osed positi on.  

- TS EN 12428: Industri al commerci al and garage doors and gates- Thermal 

trans mi ttance- Requi reme nts for the calcul ati on: This standard specifies t he 

cal culati on require ments for t he ther mal trans mittance for doors i n a cl osed 

positi on.  

- TS EN 12433- 1-Industrial, commerci al and garage doors and gates- 

Ter mi nol ogy- Part 1: Types of doors: This Eur opean St andard specifies the 

ter mi nol ogy for doors gates and barriers i ntended for i nstallati on i n areas i n the 

reach of peopl e for whi ch t he mai n i ntended uses are gi vi ng safe access for goods 

and vehi cles accompani ed by persons in i ndustrial and commerci al pre mi ses and 

in resi dential garages. 

- TS EN 12433- 2-Industrial, commerci al and garage doors and gates- 

Ter mi nol ogy- Part 2: Parts of doors: This standard specifies t he ter ms for parts 

of most t ypes of doors gates and barriers i n common use. The ter ms used are also 

applicable for barriers. 

- TS EN 12444-Industri al co mmerci al and garage doors and gates- Resistance 

to wi nd l oad- Testi ng and cal cul ati on: This standard specifies t he test met hod 

and/ or calcul ation of resistance t o wi nd l oad for doors i n a cl osed positi on 

- TS EN 12489-Industri al, co mmerci al and garage doors and gates - 

Resistance to water penetrati on - Test met hod: Thi s standard specifies t he test 

met hod for det er mi ni ng the resistance to wat er penetration for doors i n a closed 

positi on.  

- TS EN 12519- Wi ndows and pedestri an doors - Ter mi nol ogy    

- TS EN 129- Met hods Of  Testi ng Doors - Test For Def or mati on In Torsion of 

Door Leaves: This standard specifies t he met hod to be used t o det er mi ne the 

resi dual defor mati on of a door after static stress i n torsi on.  
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- TS EN 1294- Door leaves - Deter mi nati on of the behavi or under humi di ty 

vari ati ons i n successi ve unifor m cli mates: This Eur opean St andard describes 

the met hod whi ch is t o be used t o test the behavi or under humi dit y variati ons of 

door leaves placed i n successi ve unifor m cli mat es.  

- TS EN 130- Met hods of Testi ng Doors; Test for the Change i n Stiffness of the 

Door Leaves by Repeated Torsi on: This standard descri bes t he met hod t o be 

used t o det er mi ne t he change i n stiffness of a door leaf after peri odi cal stress i n 

torsi on.   

- TS EN 13123- 1- Wi ndows, doors and shutters - Expl osi on resistance; 

Requi re ments and cl assificati on - Part 1: Shock tube   

- TS EN 13123- 2- Wi ndows, doors and shutters - Expl osi on resistance - 

Requi re ments and cl assificati on - Part 2: Range test    

- TS EN 13124- 1- Wi ndows, doors and shutters - Expl osi on resistance; Test 

met hod - Part 1: Shock tube   

- TS EN 13124- 2- Wi ndows, doors and shutters - Expl osi on resistance; Test 

met hod - Part 2: Range test   

- TS EN 13241- 1-Industrial, commerci al and garage doors and gates - Product 

standard - Part 1: Products wit hout fire resistance or s moke control 

characteristics: This standard specifies t he safet y and perfor mance requirement s 

for doors, gates and barriers, intended for i nstallation i n areas i n reach of persons, 

and for whi ch t he mai n int ended uses are gi vi ng safe access for goods and 

vehi cl es accompani ed or dri ven by persons i n i ndustrial, commerci al or 

resi dential pre mi ses.   

- TS EN 1522- Wi ndows, doors, shutters and bli nds - Bullet resistance - 

Requi re ments and cl assificati on: This standard defi nes t he require ments and 

cl assificati on t hat wi ndows, doors, shutters and blinds must satisfy when tested i n 

accordance wit h EN 1523.  

- TS EN 1523- Wi ndows, doors, shutters and bli nds - Bullet resistance - Test 

met hod: This standard defi nes attest procedure to per mit classificati on of the 

bullet resistance of wi ndows, doors, shutters and bli nds (compl et e wit h t heir 

infillis)   
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- TS EN 1529- Doors leaves- Hei ght, wi dt h, thi ckness and squareness- 

Tol erance cl asses: This standard, gi ves t he tolerance li mits for specified 

di mensi ons of hei ght, widt h and t hickness, and for squarenes of door leaves. It 

applies t o door leaves which are supplied wit hout and i ndependent of, any 

fra mes. It does not appl y to t he leaves of door sets. 

- TS EN 1530: Door leaves- General and l ocal flat ness- Tol erance cl asses: This 

standard gi ves t he tolerances li mits for general and l ocal flat ness of door leaves. 

It applies t o door leaves whi ch are supplied wit hout and i ndependent of any 

fra mes. It does not appl y to t he leaves of doorsets. 

- TS EN 1634- 1- Fi re resistance tests for door and shutter asse mbli es- Part 1: 

Fi re doors and shutters: This standard i ncl udes det er mi nati on of fire resistance 

test met hods of doors and shutters whi ch are i ntended t o use for asse mbli ng i nt o 

vertical me mbers gaps 

- TS EN 1634- 3- Fi re resistance tests for door and shutter asse mbli es - Part 3: 

S moke control doors and shutters: This part of EN 1634 specifies a method 

det er mi ni ng t he leakage of col d s moke from one side of a door asse mbl y t o under 

the specified test conditions 

- TS EN 477- Unpl asticized pol yvi nyl chl ori de ( PVC- U) profiles for the 

fabri cati on of wi ndows and doors- Deter mi nation of the resistance to impact 

of mai n profiles by the falli ng mass: This standard, specifies a met hod for the 

det er mi nati on of t he resistance t o i mpact by a falling mass at 10 C of 

unpl asticized pol yvi nyl chl ori de (PVC- U) mai n profiles for t he fabricati on of 

wi ndows and doors for t he assess ment of t he extrasi on.  

- TS EN 477- Unpl asticized pol yvi nyl chl ori de ( PVC- U) profiles for the 

fabri cati on of wi ndows and doors- Deter mi nation of the resistance to impact 

of mai n profiles by the falli ng mass 

- TS EN 478: Unpl asticized pol yvi nyl chl ori de ( PVC- U) profiles for the 

fabri cati on of wi ndows and doors- Appearance after exposure at 150 C - Test 

met hod: This standard, specifies t wo met hods for the det er mi nati on of t he effect 

of heat on unpl asticized pol yvi nyl chl ori de (PVC- U) profiles for t he fabricati on of 

wi ndows and doors. 



 57 

- TS EN 479- Unpl asticized pol yvi nyl chl ori de ( PVC- U) profiles for the 

fabri cati on of wi ndows and doors- Deter mi nation of heat reversi on: This 

standard specifies a met hod for t he det er mi nati on of t he heat revesi on of 

unpl asticized pol yvi nyl chl ori de (PVC- U) profiles for the fabricati on of windows 

and doors by a test at 100 C. in an oven.  

- TS EN 513- Unpl asticized pol yvi nyl chl ori de ( PVC- U) profiles for the 

fabri cati on of wi ndows and doors- Deter mi nation of the resistance to 

artifici al weat heri ng: This European St andard specifies a met hod for exposi ng 

test pieces from an unpl asticized pol yvi nyl chl ori de (PVC- U) profile for t he 

fabricati on of wi ndows and doors t o a xenon arc laborat ory li ght source in or der 

to assess changes in i mpact strengt h and col or. The met hod gi ven on 8. 10 (b) is 

the reference met hod of col or measure ment.  

- TS EN 514- Unpl asticized pol yvi nyl chl ori de ( PVC- U) profiles for the 

fabri cati on of wi ndows and doors- Deter mi nation of the strengt h of wel ded 

corners and T-joi nts: Unpl asticized pol yvi nyl chol ori de (PVC- U) profiles for 

the fabrication of wi ndows and doors- Det er mi nation of t he strengt h of welded 

corners and T- j oi nts. 

- TS EN 950- Door leaves - Deter mi nati on of the resistance to hard body 

i mpact: This standard specifies t he met hod t o be used t o det er mi ne t he damage 

caused t o a door leaf by the i mpact of a hard body.  

- TS EN 951- Door leaves - Met hod for measure ment of hei ght, wi dt h, 

thi ckness and squareness: This standard applies to all rectangul ar door leaves 

and t he measurabl e paramet ers of doors of ot her shapes. This standard specifies 

the met hod t o be used t o measure the di mensi ons of hei ght, wi dt h and t hickness 

and defects of squareness of door leaves.  

- TS EN 952- Door leaves - General and l ocal fl atness - Measure ment method: 

Thi s standard specifies t he met hod t o be used t o measure the devi ati ons in 

general and l ocal flat ness of door leaves 

- TS EN ISO 10077- 1- Ther mal perfor mance of wi ndows, doors and shutters 

Cal cul ati on of ther mal trans mi ttance- Part 1: Si mplified met hod (ISO 

10077- 1:2000)   
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- TS EN ISO 10077- 2- Ther mal perfor mance of wi ndows, doors and shutters - 

Cal cul ati on of ther mal trans mi ttance - Part 2: Nu meri cal met hod for fra mes 

(ISO 10077- 2:2003)   

- TS EN ISO 12567- 1- Ther mal perfor mance of wi ndows and doors - 

Deter mi nati on of ther mal trans mi ttance by hot box met hod - Part 1: 

Co mpl ete wi ndows and doors: This standard specifies a met hod measure the 

ther mal trans mittance of a door or wi ndow syst e m. 

- TS ISO 7894 Partitions Made of Components- Test For Resistance to 

Wi nd ( Static Pressure and Sl a mmi ng Doors): This standard defi nes t he 

met hod t o be used for testing the resistance t o positive and negati ve static air 

pressure of compl et e partitions made of components. 

5. 2. 2. Quality Assurance for Door Fra mes: 

- TS 1904- Door fra mes- Steel sheet: This standard cont ai ns ext ernal and i nternal 

door fra mes fabricated for m mil d steel sheet  

- TS 806-Interi or Wood Door Fra mes: This standard specifies t he classificati on, 

sa mpli ng, testi ng and marki ng of i nteri or wood door fra mes.  

5. 2. 3. Quality Assurance for Door Hardware: 

- TS 1229- Accessories for doors: This standard covers t he door handl e, the door 

pi vot and pi n, the door latch, the door st opper, the door bumper and t he safety 

chai n for a door hardware 

- TS 179- Door l ocks: This standard covers doors locks for buil di ng.  

- TS 2018- Modul ar Coordi nati on- Coordi nati ng Si zes for Doorsets- External 

and Internal: This standard covers t he coordi nating sizes for doorsets of all 

mat erials to be used i n buil di ngs and whi ch will fill coordi nati ng spaces i n 

di mensi onall y coordi nat ed buil di ngs.  

- TS 5884- Doorsets - Static l oadi ng test: This standard comprises test of 

doorsets-static l oadi ng.  

- TS 5909- Doorsets - Deter mi nati on of cl osi ng force: This standard comprises 

det er mi nati on of cl osi ng force of doors.  



 59 

- TS EN 1154- Buil di ng hardware – Controlled door cl osi ng devi ces – 

Requi re ments and test met hods: This standard specifies require ments for 

controlled door cl osi ng devi ces for s wi ng doors, such devi ces bei ng mounted on 

or i n t he fra me, on or i n the door, or i n t he fl oor.  

- TS EN 1155- Buil di ng hardware - El ectricall y powered hol d-open devi ces for 

s wi ng doors - Requi re ments and test met hods: Thi s standard specifies 

require ments for separate hol d-open devi ces and also for hol d-open mechanis ms 

incorporat ed i n a door closer.  

- TS EN 1158- Buil di ng hardware - Door coordi nat or devi ces - Requi re ments 

and test met hods: This standard specifies requirement s for t he foll owi ng door 

coor di nat or devi ces for use on doubl e leaf s wi ng doors: - separat el y mount ed 

door coordi nat or devi ces; - Coor di nat or mechanisms i ncorporat ed i n door 

cl osers; - coordi nat or mechanis ms i ncorporat ed i n door cl osers wit h electricall y 

powered hol d-open devi ces.  

- TS EN 12046- 2- Operating forces - Test met hod-Part 2: Doors : This 

standard is for hi nged/ pivot ed and sli di ng doorsets wit h latches, for pedestrian 

use. It defi nes t he test methods t o det er mi ne t he forces t o open/ cl ose doors and t o 

engage/release and l ock/unl ock t he hardware usi ng a key or handl e.  

- TS EN 12051- Buil di ng hardware- Door and wi ndow bolts- Requi re ments 

and test met hods 

- TS EN 12365- 1- Buil di ng hardware - Gasket and weat herstri ppi ng for doors, 

wi ndows, shutters and curt ai n walli ng - Part 1: Perfor mance requi re ments 

and cl assificati on 

- TS EN 12365- 2- Buil di ng hardware - Gasket and weat herstri ppi ng for doors, 

wi ndows, shutters and curt ai n walli ng - Part 2: Li near co mpressi on force 

test met hods 

- TS EN 12365- 3- Buil di ng hardware - Gasket and weat herstri ppi ng for doors, 

wi ndows, shutters and curt ai n walli ng - Part 3: Defl ecti on recovery test 

met hod  
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- TS EN 12365- 4 - Buil di ng hardware - Gasket and weat herstri ppi ng for 

doors, wi ndows, shutters and curtai n walli ng - Part 4: Recovery after 

accel erated agei ng test met hod 

- TS EN 1527- Buil di ng hardware - Hardware for sli di ng doors and fol ding 

doors - Requi re ments and test met hods 

- TS EN 179- Buil di ng hardware - Emergency exit devi ces operated by a lever 

handl e or push pad - Requi re ments and test methods 

- TS EN 179/ AC+A1- Bui l di ng hardware - Emergency exit devi ces operated by 

a lever handl e or push pad - Requi re ments and test met hods  

- TS EN 60730- 2-12/ A1- Aut o mati c electri cal controls for househol d and 

si mil ar use part 2-12: particul ar requi re ments for electri call y operated door 

locks ( Amend ment 1)   
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6.  ANALYSI S OF DOORS AND DOOR HARD WARE VERSUS QUALI TY 

CONTROL:  

6. 1. Anal ysis of U. S. Quality Assurance: 

6. 1. 1. Anal ysis of Doors versus Quality Assurance: 

Based on descri pti ons  made regardi ng doors  and applicable qualit y require ment s  f or 

doors i n USA,  the foll owi ng matri x tabl e may be used: 

Tabl e 1. 1: Door Mat erial versus Door Functi on Matri x 

  
Holl ow Core 
Wood Door 

Soli d Core Wood 
Door  

Holl ow Core 
Met al Door 

Soli d Core Met al 
Door  

Al umi num Door 

Passage 
Door  

Test f or 
Smoot hness & 
Door War p and 
Thi ckness ( AWI ) 
NWMA I. S. 1- 73 
ANSI/ WDMA I. S 
1- A 
ANSI A115. 1 

Test f or 
Smoot hness & 
Door War p and 
Thi ckness ( AWI ) 
NWMA I. S. 1- 73 
ANSI/ WDMA I. S 
1- A 
ANSI A115. 1 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI  A115 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI A115 

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 
AAMA 501. 1- 94 

Bull et 
Resi st ant 
Door            

Soundpr oof 
Door  ASTM E- 336- 97 ASTM E- 336- 97 ASTM E- 336- 97 ASTM E- 336- 97 

ASTM B- 209- 96 
ANSI A115. 1 
ASTM E- 336- 97 

Fi re 
Resi st ant 
Door  

NFPA 80 
ASTM E- 2074- 00 
ANSI A2. 2 
NFPA 252 & 
NFPA 80 

NFPA 80 
ASTM E- 2074- 00 
ANSI A2. 2 
NFPA 252 & 
NFPA 80 

SDI - 107- 84 
ASTM E- 2074- 00 
ANSI A2. 2 
NFPA 252 & 
NFPA 80 

SDI - 107- 84 
ASTM E- 2074- 00 
ANSI A2. 2 
NFPA 252 & 
NFPA 80 

ASTM E- 2074- 00 
ANSI A2. 2 
NFPA 252 & 
NFPA 80 

I nsul at ed 
Door            

Sli di ng Door 

Test f or 
Smoot hness & 
Door War p and 
Thi ckness ( AWI ) 
NWMA I. S. 1- 73 
ANSI/ WDMA I. S 
1- A 

Test f or 
Smoot hness & 
Door War p and 
Thi ckness ( AWI ) 
NWMA I. S. 1- 73 
ANSI/ WDMA I. S 
1- A 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI A115 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI A115 

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 

Fol di ng Door 

Test f or 
Smoot hness & 
Door War p and 
Thi ckness ( AWI ) 
NWMA I. S. 1- 73 
ANSI/ WDMA I. S 
1- A 

Test f or 
Smoot hness & 
Door War p and 
Thi ckness ( AWI ) 
NWMA I. S. 1- 73 
ANSI/ WDMA I. S 
1- A 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI A115 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI A115 

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 

Aut omati c 
Swi ngi ng 
Door          

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 

Bi - Fol di ng 
Door          

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 

Revol vi ng 
Door          

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 
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6. 1. 2. Anal ysis of Door Fra mes versus Quality Ass urance: 

Based on descri ptions made regardi ng door fra mes  and applicable qualit y 

require ments for door frames i n USA,  the foll owi ng matri x tabl e may be used: 

 Tabl e 1. 2: Door Fra me  versus Door Matri x 

  Wood Fra me 
Li ght- Gauge 
Met al Fra me 

Pr essed St eel 
( Holl ow Met al) 

Fr a me 

Al umi num 
Fr a me  

Holl ow 
Cor e Wood 
Door  

Test f or 
Smoot hness & 
Door War p and 
Thi ckness 
( AWI ) 
NWMA I. S. 1-
73 
ANSI/ WDMA 
I. S 1- A 
ANSI A115. 1     - 

Soli d Cor e 
Wood Door 

Test f or 
Smoot hness & 
Door War p and 
Thi ckness 
( AWI ) 
NWMA I. S. 1-
73 
ANSI/ WDMA 
I. S 1- A 
ANSI A115. 1     - 

Holl ow 
Cor e Met al 
Door  

- 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI  A115 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI  A115 - 

Soli d Cor e 
Met al Door 

- 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI  A115 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 
ANSI A115. 1 
DHI  A115 - 

Al umi num 
Door  

- - - 

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96 
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6. 1. 3. Anal ysis of Door Hardware versus Quality Assurance: 

Based on descri pti ons made regardi ng door har dware and applicabl e qualit y 

require ments for door hardware in USA,  the foll owi ng matri x tabl e may be used:  

Tabl e 1. 3: Door Hardware versus Qualit y St andard Matri x 

 

  Quality St andar d 

Butt Hi nges 
ANSI/ BHMA 1561. 1 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

Lock and Lat ch Set s 
ANSI/ BHMA 156. 2 
ANSI/ BHMA 156. 13 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

Exi t Devi ce 
ANSI/ BHMA 156. 3 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

Door Cl oser 
ANSI/ BHMA 156. 4 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

Thr eshol d 
ANSI/ BHMA 156. 21 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

El ectro- Magneti c Lock 
ANSI/ BHMA 156. 23 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

Conti nuous Hi nge 
ANSI/ BHMA 156. 26 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

Hi gh Security Cyli nder 
ANSI/ BHMA 156. 30 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

El ectri c Stri ke 
ANSI/ BHMA 156. 31 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 
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6. 2. Anal ysis of U. S. versus Turkish Quality Assurance: 

6. 2. 1. Anal ysis of US versus Turkish Quality Assurance for Doors: 

In order t o compare and understand t he differences bet ween USA and Tur key when 

it comes t o qualit y standards of doors,  the foll owi ng matri x may be used:  

Tabl e 1. 4: Matri x Tabl e of US versus Turkish Qualit y Assurance for Doors 

Cat egory USA St andar ds Turki sh St andar ds Anal ysi s 

Passage Door  

Test f or Smoot hness & Door 
War p and Thi ckness ( AWI ), 
NWMA I. S. 1- 73, ANSI/ WDMA 
I. S 1- A, ANSI A115. 1, SDI - 100-
91, SDI- 105- 92, SDI- 109- 88, 
SDI - 110- 84, ASTM B- 209- 96, 
ANSI A115. 1, ASTM B- 209- 96, 
AAMA 501. 1- 94 

TS 11797 EN 947 , TS 2254, TS 
2255 , TS 4644 EN 12211, TS 
6007 EN 949, TS EN 1026, TS 
EN 1121, TS EN 1191 , TS EN 
1192, TS EN 12207, TS EN 
12210, TS EN 12217 t o TS EN 
12519 

Tur ki sh st andar ds cat egori ze 
door s based on f uncti onality or 
t he acti on, however 
cat egori zati on based on 
mat eri al  i s not very common.  

Bull et 
Resi st ant 
Door    TS EN 1522, TS EN 1523 No US dat a t o compar e 

Soundpr oof 
Door  

ASTM B- 209- 96 
ANSI A115. 1 
ASTM E- 336- 97   No Turki sh dat a t o compar e 

Fi re Resi st ant 
Door  

NFPA 80 
ASTM E- 2074- 00 
ANSI A2. 2 
NFPA 252 & NFPA 80 

TS 7396, TS EN 13241- 1, TS 
EN 1634- 1 , TS EN 1634- 3  

Unl i ke US st andar ds, Turki sh 
fire-rati ng st andar ds ar e not 
cat egori zed based on mat eri al s.  

I nsul at ed 
Door    

TS EN 12412- 2, TS EN 12412-
4, TS EN 12428 , TS EN I SO 
10077- 1, TS EN I SO 10077- 2, 
TS EN I SO 12567- 1  No US dat a t o compar e 

Sl i di ng Door 

Test f or Smoot hness & Door 
War p and Thi ckness ( AWI ), 
NWMA I. S. 1- 73, ANSI/ WDMA 
I. S 1- ASDI - 100- 91, SDI-105- 92, 
SDI - 109- 88, SDI-110- 84, ANSI 
A115. 1, DHI A115, ASTM B-
209- 96, ANSI A115. 1, ASTM B-
209- 96   No Turki sh dat a t o compar e 

Fol di ng Door 

Test f or Smoot hness & Door 
War p and Thi ckness ( AWI ), 
NWMA I. S. 1- 73, ANSI/ WDMA 
I. S 1- A, SDI-100- 91, SDI-105-
92, SDI- 109- 88, SDI- 110- 84, 
ANSI A115. 1, DHI A115, ASTM 
B- 209- 96, ANSI A115. 1, ASTM 
B- 209- 96   No Turki sh dat a t o compar e 

Aut omati c 
Swi ngi ng 
Door  

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96   No Turki sh dat a t o compar e 

Bi - Fol di ng 
Door  

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96   No Turki sh dat a t o compar e 

Revol vi ng 
Door  

ASTM B- 209- 96 
ANSI A115. 1 
ASTM B- 209- 96   No Turki sh dat a t o compar e 
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6. 2. 2. Anal ysis of US versus Turkish Quality Assurance for Door Frames: 

In order t o compare and understand t he differences bet ween USA and Tur key when 

it comes t o qualit y standards of door fra mes,  the foll owi ng matri x may be used:  

Tabl e 1. 5: Matri x Tabl e of US versus Turkish Qualit y Assurance for Door Fra mes 

Cat egory USA St andar ds Tur ki sh St andar ds Anal ysi s 

Wood 
Fr ame 

Test f or Smoot hness & 
Door War p and 

Thi ckness ( AWI ) 
NWMA I. S. 1- 73 

ANSI/ WDMA I. S 1- A 
ANSI A115. 1 

TS 806  

Ther e i s no st andar d by 
TSE r egar di ng Li ght-
Gauge and Al umi num 

Door Fr ames 

Li ght- Gauge 
Met al  Fr ame 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 

ANSI A115. 1 
DHI  A115 

  

Pr essed 
St eel  

( Holl ow 
Met al ) 
Fr ame 

SDI - 100- 91 
SDI - 105- 92 
SDI - 109- 88 
SDI - 110- 84 

ANSI A115. 1 
DHI  A115 

TS 1904 

Al umi num 
Fr ame  

ASTM B- 209- 96 
ANSI A115. 1 

ASTM B- 209- 96 
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6. 2. 3. Anal ysis of US versus Turkish Quality Assurance for Door Hardware: 

In order t o compare and understand t he differences bet ween USA and Tur key when 

it comes t o qualit y standards of door hardware,  the foll owi ng matri x may be used:  

Tabl e 1. 6: Matri x Tabl e of US versus Turkish Qualit y Assurance for Door Har dware 

Cat egory USA St andar ds Tur ki sh St andar ds Anal ysi s 

Butt Hi nges 
ANSI/ BHMA 1561. 1 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

  

Ther e i s no 
st andar d by TSE 

regar di ng butt 
hi nges, conti nuous 
hi nges and security 

cyli nder 

Lock and Lat ch Set s 
ANSI/ BHMA 156. 2 
ANSI/ BHMA 156. 13 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

TS 179 
TS 2018 
TS 5884 
TS 5909 

Exi t Devi ce 
ANSI/ BHMA 156. 3 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

TS EN 179  
TS EN 179/ AC+A1 

Door Cl oser 
ANSI/ BHMA 156. 4 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 TS EN 1154 

Thr eshol d ANSI/ BHMA 156. 21 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

TS EN 12365- 1 
TS EN 12365- 2  
TS EN 12365- 3 
TS EN 12365- 4  

El ectro- Magneti c Lock 
ANSI/ BHMA 156. 23 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 TS EN 1155  

Conti nuous Hi ng 
ANSI/ BHMA 156. 26 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105   

Hi gh Securit y Cyli nder 
ANSI/ BHMA 156. 30 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105   

El ectri c Stri ke 
ANSI/ BHMA 156. 31 
ANSI/ DHI 115. 1G 
NFPA 80, 101, 105 

TS EN 60730- 2-
12/ A1 
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7. CONCLUSI ON:  

The gl obal pressure on t he Tur kish door and door hardware i ndustry is increasi ng 

day by day. Most compani es from t he United St ates, European Uni on, and Asi a 

(especi ally Indi a and China) are challengi ng t he Tur kish door and door hardware 

compani es by provi di ng competiti vel y priced, hi gh- qualit y goods and services. In 

or der t o stay competiti ve, the Tur kish count erparts shoul d adopt ne w changes.  

Thi s t hesis was prepared in order t o shed li ght on how t he Ameri can and Tur kish 

door and door hardware industry functi ons from a qualit y i mpr ove ment and 

standards from poi nt of view so t hat it coul d present sol uti ons to t he Turkish door 

and door hardware i ndustry, architects, testi ng agenci es, i mport er/export ers, and 

lawmakers.  

It is very vital for t he Turkish door and door hardware i ndustry to wor k closel y 

toget her wit h government and self-acti ng agenci es in order t o advise or i mprove 

areas of standardi zati on of t he industry. The mai n goals shoul d be devel oping and 

monit ori ng perfor mance standards for doors and door hardware al ong wit h 

pr omoti ng t he standardizati on of specificati ons and met hod of testi ng. Providi ng t he 

industry wit h t he qualit y standard will enabl e t he Tur kish door and door hardware 

compani es t o compet e successfull y i n t he nati onal and gl obal arena.  

The matri x tabl es shown in Part 6 regardi ng door, door fra me, and door hardware can 

be used for vari ous reasons: The first matri x tabl e gr oups are useful t o understand t he 

U. S. qualit y standards specified for doors and door hardware. They are also very 

vital when t here is a need to conduct qualit y anal ysis to t he doors, door frames and 

door hardware t hat are exported from USA.  

The second group is useful t o understand t he differences bet ween t hose t wo countries 

when it comes t o qualit y standards of doors and door hardware. It is i mportant for an 

architect or an owner t o see what qualit y t hey are getti ng from USA. It is import ant 

for Turkish lawmakers or testi ng agenci es t o see the differences so that they coul d 

see what USA offers t o impr ove t he qualit y standards of doors and door hardware in 

Tur key. It is also i mport ant for t he Turkish i mporter/exporter to see whet her what 

USA sells t o Turkey has the qualit y standards promi sed.  
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Üni versitesi  Mi marlı k Fakültesi  Mi marlı k Böl ü mü’ nde lisans  eğiti mi ne başl adı. 

Li sans  derecesi ni  Te mmuz 1999’ da al ması nı n ardı ndan İst anbul  Tekni k Üni versitesi 

Fen Bili ml eri  Enstit üsü Mi marlı k Anabili m Dalı  Yapı  Bil gisi  Pr ogra mı’nda bu t ezi n 

konusu hakkı nda Yüksek Lisans çalış ması na başladı. 


