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OZET

Ureti nde kalite yiikseltilmesi kavram teknol gjide, yoneti nile, ve islet nelerdeki bas
dondiriicii gelis nelerin de neticesiie hizla degisti. Kalite ve toplamkalite yoneti m
kawranar: artik belli bir ziinreni nasina ol dugu kavrantar ol maktan ¢itkms, butezin
konusu ol an kapi ve kapt aksam tretenfir nal arda da uygul anmaya baslanm stir. Bu
tez calis masindaki odak konusu kapilar ve kapi aksantarinn treti mnin yapl nasi,
dagitil nas1 ve yerinde montajina yoneliktir. Toplam kalite yoneti m ve kaliteyi
yiikselt neyi anaglayan aktiviteler kapt ve kapt aksamfir nalarina, m mara ve mal

sahi bine kazandiracakl ar1 unsurlar agisindan ol dukc¢a 6ne nli dir.

Tezinikinci bdl iiniindeise dnce ahsap, netal ve aliimnyumkapi tirleri mal ze ne ve
fonksi yonl arina gore; sonra da ahsap, netal ve aliimnyumkasatirleri ve en sonunda

kapt aksantar1 konusunda detayl1 bir incelene yapil naktadir.

Tezin iglincli boltiminde genel olarak uygulannakta olan kurallar ve kalite
standardlar1 incelennektedir. Sonra bu standardann uygulanakla yikiinli
bol tinkerin soruntul ukl ar1 anl at1l naktadir.

Tezin dordiincii bol tinde ise Anerika Hrlesik Devletleri’nde yer alan kapi, kapi
kasast ve kapt aksanlarinda kalite standardarim belirleyen kuruluslarin analiz
yaptl naktadir. Bu bol iimde i1k ol arak bu kurul uslar hakkinda bilg veril dkten sonra
bu kuruluslarin kapilar, kapt kasalar1 ve kapi aksam nml ze nel eri i¢in belirled K eri

standard ar ve uygul a nalar1 incel ennektedir.

Tezin besinci bdliiniinde ise Tirkiye’de yer alan kapi, kapt kasasi ve kap
aksanmlarinda kalite standard arim belirleyen kurul uslarin analizi yapil naktadir. Bu
bdl tinde ilk olarak bu kuruluslar hakkinda bilgi verildkten sonra bu kurul uglarin
kapilar, kapi kasalar1 ve kapi aksam nmlzeneleri i¢in belirledikleri standard ar ve

uygul a nal ar1 incel ennektedir.

Altina boliinde ise Tiirkiye’deki kapt ve kapt aksanlarinda kalite yiikseltil nesi i¢in
di ger bdliinderde belirtilen bil giler analiz edil nekte ve tabl dar ile agt kil anmaktadir.



Sonu¢ kismnda Tirk kapt ve kapt aksam firmalarimn ulusal ve global alanda
rekabet edebil nesi icin kapt ve kapt aksam standardarimin gelistir nesi,
desteklenesi ve siireci siirekli gozlenmenesi gerektig agiklannaktadir. Bu hedefin
gerceklesnesi icin de besinci boliimde agiklanan tabldarin kullanl nast

oOneril nektedir.



SUMMARY

The rapi d changes i ntechnol ogy, nanage nent, and processes have changedthe way
qualityis provided for productivityi nmprovenent. The concept of qualityandtotal
quality manage nent are applicable nat onlytosome specia sectors, but alsoto door
conpanies as well. This thesis wll focus nmainy on the production supply, and
installation of doors and their related hardware. The benefits of tota quality

manage ment actiuties are enor mous tothe door industry, architect, and owner.

The second part of the thesis presentsinfor mation on door types based on naterials
and functions which include wood, netal, and alumnum doors. It also provides
infor mation on wood, netal, and alumnum doorfranes; and concludes wth

infor nation onthe related door hardware.

The third part of the study starts wth anal yzingthe general applicable standards and
qualityrequire nents, while deter mningthe partakers’ responsibilitiest 0 provi det he
required quality.

The fourth part of the thesis is focuses on the instituions in United Sates that
deter mnes the quality standards for doors, frames, and door hardware. This part
starts wth a brief on each instituion that includes infor nmation about the quality
standards that these instituions state for doors, door franes and relaed door

hardware.

The fifth part of the thesis is focuses on the instituions in United States that
deter mnes the quality standards for doors, frames, and door hardware. This part
starts wth a brief on each instituion that includes infor nation about the quality
standards that these instituions state for doors, door franes and relaed door

hardware.

The sixt h part anal yses all the i nfor nati on presentedinthe previous partsin matrix
tablesin order to provide sol uionstoi nprove quality standards for doors and door
hardware in Turkey.

Xii



The conclusion points out that in order for the Turkish door and door hardware
conpaniestostay conpetitiveinthe national and gl obal arena, they haveto promnote,
devel op, and nonitor the perfor mance standards for doors and door hardware. In
order toachieve this goal, the natrixtables presentedin part five are suggested.

Xii



1 INTRODUCTI ON

1 1 Purpose of the Thesis:

For many progressive firns, quality is a given, a necessity in any business.
Advance nents intechnology, nanage nment, and processes prowvi de opportunities for
productivity i nprove ment all the ti ne. Hence, the ter m“continuous i nprove nent”
applies as muchto productivityas it does to quality ( Harris, 2000). The concepts of
quality and tatal quality nanage nment are applicable to all aspects of the business.
However, thisthesis wll focus mainly onthe production supply, andinstallation of

doors andtheir related hardware.

The beneficiary of all thetatal quality manage ment activitiesis, of course, the owner
of the construction As aresult, focus onthe owner andthe architect to ensuretheir
satisfaction are critical goals for door production companies (Thomas, 2000).
Owners nat only benefit fromi nproved quality but alsofromi nproved productivity
of architectural outputs through lower prices.

Sone door conpanies use Total Quality Managenent (TQM as an approach to
i nproving hardware and installation thereby, enhancing the quality of their doors
(Rchardson 1997). TQM also covers other perfor mance factors and i nprove ment
actimMties including productivity, flexibility, just-inti ne operations, bench narking,
ti neliness, reengi neering, concurrent engi neering customer satisfaction keeping up
enpl oyee norale, and improving communication anong e npl oyees, suppliers, and

cust o ers.

To produce quality doors, a quality process is required (Pegels, 1995). If
i nplenented strategically, TQMcan hel pthe door conpany oltain:

- Mbre appealing less variable quality fromthe door

- Quicker, less variable response from design and devel oprent through supplier

and sal es channel s



- Greater flexibility in adjusting to custoners’ shifting volume and mx

require nents

- Lower cost through quality i nprovenent, rework reduction and non-val ue-
adding waste eli nhnation

International and do restic conditions have changed si gnificantlysincethe Cold Wr.
As it Wil be anal yzed withinthethesis, the socia andfinancia conditions in Turkey
make it very difficut for nost Turkish conpanies to offer conpetitively priced
hi gh-quality goods and services. Thereis also great gl obal pressure; since the United
States (US) is no longer the only player intoday’s intensel y conpetitive gl obal
econony. European companies have become inmportant conpetitors inthe market
ever since the European Union’s i nplenentation of the customuni on Ne w gl obal
powers are also emnerging; it is conceivable that India and China wll have an
enor nous effect on the world’s political and economc future. The challenge for
Turkish door conpanies wll be to bring a higher level of quality into their
organi zations i n order t o produce pre mumproducts and servicesthat customers want
and de mand. Produci ngtopnotch goods and servicesiscrucial toobtaining victoryin

this economc war.

Turkishinstituions and door conpanies shoul d be aware of various critical issues. It
is very vita to knowthe U S quality standards when it cones to doors, door frames
and door hardware because it nay be useful toi nprove the quality standards of
Turkish doors and door hardware which wil hel p Turkishindustryto stay
conpetitive inthe dobal world The a her issueis, when a Turkish custoner,

I nporter/exporter, testing agency or alaw naker have the needto conpare the
quality standards of Turkey and USA This wll enable the partaker to understand the
differences bet weenthose t wo countries when it cones to quality standards of doors
and door hardware. Thiswill aso hel pthe mverify the door, door frane and door
hardware that come from USA have the required standards set by US instituti ons.
Know ng what US institutions specify wll hel pthe machieve this goal.

Asofroma Turkishlawraker or atesting agency point of view it wil helpthem
see the difference bet ween which wll show whet her what Turkey has is enough or
coul d be i nproved or could be atered It is aso very vita for a Turkish

I nporter/exporter to know what US institutions specify sothat they can make sure



the doors, door franes and door hardware that are exportedto Turkey have the

required and specified quality standards or nore.

12 Scope of the Thesis:

Froma quality contrd andi nprove nent point of view doors and door hardware can

be categorizedina nunber of options:

Doors and hardware can be classified based on their naterials. These incl ude:
wood, netal, adlumnumor a customzed nateria such as copper/aloy, glass, etc.
Although door hardware can be produced froma variety of naterids, the finish
of the door hardware is its nost i nportant feature other than its function
Therefore, unlike doors and framnes, door hardware shoul d be classified based on

their finishes nore thantheir naterias.

Functionality can also be used to classify doors and hardware. Doors can be
classifiedint wo groups whenit cones tofunctionality. The first groupis irterior
versus exterior doors. The second groupis the purpose of the door, which nay
include: doors serving as divider bet ween t wo locations only, resistance doors
(bullet-resistant, fire-resistant), sound-proof doors or maneuverable doors
(slidng folding autometic swnging bi-fddng or revaving). Athough the
variety of door hardware is li nitless, there are sone hardware itens that are
commonly used worldwde which are: hinges, lock and latch sets, exit device,
door closer, electric strike and threshold There are three nain categories to
defineif a door or a piece of hardware neets or exceeds the code or the quality
standard despite the distinction bet ween these categories being unclear. They

include: qualification data, report data and per mit, and licenses and certificati on

There are several partakersthat areresponsibleinensuringthe quality contrd of
doors and hardware which are: fabricator, i nstaller, testing agency, and architect

and owner/ owner’s represent ati ve.

Doors and hardware are classified based on quality standards setup by US
instructions. Athough there are numerous instituions involved in setting up
quality standards, the ones coveredinthisthesis are: Achitectural Wodwor k
Institute (AW), National Fre Pratection Associaion (NFPA), Underwriters
Laboratories Inc. (UL, W ndowand Door Manufacturers Association( WWDA),



Steel Door Institue (SO), Anerican Societyfor Testingand Miterials (ASTM,
Anerican  National Standards Institute (ANSI), Builders Hardware
Manufacturers Associaion, Inc. (BHMA), Door Hardware Institue (DH),
Anerican Achitectural Minufacturers Association (AAMA), and National
Wbodwork Mnufacturers Associ ation (NWMVA).

- Doors and door hardware are classifiedin Turkey based on quality standards set
up by Turkish and European instituions which are. Turkish Standards
Instructions (TSE), The European Committee for Sandard zation (CEN), the
European Committee for Hectraechnical Sandard zation (CENELEQ) and the

Eur opean Tel ecommuni cations Sandards Institute (ETSI).

Although each of these categories can be athesisontheir own, giventhe variety of
doors, door hardware, and qualitystandards, the scope of thisthesis wil beli mtedto
the materias, functions, and quality assurances of door and door hardware by U S

and Turkishinstitutions.

1 3 Mthodol ogy of the Thesis:

After deter mningthe materia and function of the door or door hardware, they will
be categorizedina matrix based on quality standards. The matrixtables expl ai ned at
the end of thisthesis can be useful for Turkish door and door hardware conpanies.
By defining the material, function and quality assurance of a door or a door
hardware, a door conpany can deter mnethe qualityi nmprove nentsthey have to use
fromU S and Turkish qualityi nmprove nent point of views. There aretwo different
types of natrixtables presented

The first group of natrixtables show what each US institutions specify for any kind
of door, door frane and hardware. These tables hel pto understandthe US. quality
standar ds specified for doors and door hardware. They are also hel pful if thereis a
need to conduct quality anal ysistothe doors, door franes and door hardwarethat are

exported from USA

The second group of matrixtables conpare what Turkish and U S instituions
specify for any kind of door, door franme and door hardware. These tables are useful
to understand the dfferences bet ween those t wo countries when it cones to quality
standards of doors and door hardware.



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

21 @Gnera Description of Doors and Door Hardware:

A door is astructure made up of wood, netal, lumnum glass, etc. inordertolet
people, ani mals, and objectsto pass fromone | ocationto anather (R gure 1).. Doors
can be classified based on nany features but the nost comnon classifications are

based on nateria and function

The earliest records of doors are found inthe paintings of the Egyptiantonbs, in
whichthey are shown as single of double wood doors. The nost ancient doors t hat
were recordedin history are the ones made for King Sol onon’s tenple which were
wood doors casedinsilver or brass. The size, shape, naterial or decorative carving
have changed fromti ne toti ne but doors have been used al nost si ncethe begi nning
of awlization

2.2 Qassifying Doors Based on Their Miterid:

221 \Wod Door:

Doors wth wood, hardboard or plastic face sheets bonded to a wood bl ock or
partide boardcore material wthuntreated wood edges fall intothis category (H gure
1). Itisessertial to understandt he attributes of wood as a material. Wodisthe hard
fibrous substance found bet ween the pith and bark of atree’s branches and trunk.
Wboden doors usually have a wood finishing that is can be achieved through
planni ng, sandi ng and subsequently, staining varnishing waxing or pairting of the
wood surface of t he door. Because of its availahility, easy wor kahility, and insul ating
properties, wood is a very usefu door materia (S mmons, 2001). Thisisespecialy
true due tothe mass production of pl ywoodt hat brought about the w despread use of
flush doors, which now accounts for nost wood doors used in all types of

constructi on



Fgure 1— Wod Door with Gazing
( Myer- Bohe, 1987)

Hollow Core Wood Door: Hollowcore doors are flush wood doors consisting of
wood, wood derivative, or class Ainsulation board(Hgure 2). Hush doors wth
hollow cores are used for interior locations in residentia and some light-
commercia buildngs. They are occasionally used as exteriar doorsinresidential
buildngs and can serve satisfactorily in that use if bonded with waterproof
adhesives and protected fromthe weather. They generally do not provide as
much heat or sound insulaion as solid core doors, but can be used wheret hese

factors are nat critical (Smmons, 2001).
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Hgure 2 — Hollow Core Wbod Door

( Myer- Bohe, 1987)



Solid Core Wod Door: Solidcore doors are doorsthat have a core of solid wood
or mneral conposition(AW, 1998). Asolidcoreisa wood bl ock single specie,
surfaced t wo sides, no spaces or defects i mpairing strength or visible through
hardwood veneer facing. Solid-core construction increases the di nensional
stahility of a door, provides ther nal insulation and nmay add soundisolaion and
fire resistance. Solid-core doors are comnonly used as entrance and ot her
exterior doors, but may also be used where sound or fire ratings are required
(S mnons, 2001).

222 Mta Door:

Metal doors are doors composed of flush or panel designs wtha steel face of not | ess

than 20-gauge steel. It is fabricated of sheet steel and reinforced by light netal

channels; has either a hollowor salidcore, andissoneti nes filled wtha light filler

material for acoustical, fire-resistance or bull et-resistance purposes.

Hollow Core Metal Door: Hollowcore doors are flush nmetal doors of holl ow
core construction Hollow netal doors are available in steel gauges from 20to
12, which gauges to use depends on where and howa door wll be used Hollow
metal doors consist of a core, faces, tops, and bottons. There are t wo types of
core construction In onetype, cores are hollowand braced wth steel stiffeners.
Most of these cores are filled with the manufacturer’s standard fireproof, rot-
proof, and sound-deadening nateria. Insulated doors arefilled wth glass fiber or
plastic foaminsulation Inthe second for mof core construction a door’s face
sheets are lamnated to a core of i npregnated kraft paper honeyconb, plastic
foaminsulation or mneral fiber bl ocks (S mnons, 2001). Thetops and bottons
of standard doors are finished wth a recessed wel ded-inclosure. Exterior doors
have t ops and bottons for med flush as anintegral part of t he door construction or
arefinished wtha wel ded-ininverted channel. Bottons nay also be fittedwitha

recess far weat herstripping.

Solid Core Metal Door: Solid core doors have a core of solid netal or mineral

conposition



223 Aunmnum Door:

A unmnumdoors are doorsthat have alumnumstiles andrails, usually glazed While
anal yzing an alumnumdoor, itisi nportant to understandt he attributes of alumnum
as a materia. Aumnumis alustrous, silver-white, nonnagnetic, light weight netal
whichis very malleable; and has goodt her mal and el ectrical conductivity. Itisalsoa
good reflectar of bath electric and light. In construction nost alumnum is usedin
all oy for mbecause of added strengt by further strengt hened by heat treat nent; usedin
extrusions, castings, and sheets. It has excellent resistance to oxidation; often
anodi zed for better corrosion resistance, surface hardness, and architectural col or

require nents.

2.3 Qassifying Doors Based on Their Resistance:

231 Bllet Resistant Door:

Bullet resistant doors are doors with an assenbly consisting of specialy stacked
bullet resistant naterial with wood or ot her finishes onthe exterior ( AW, 1998). The
layers are bonded under heat and pressure (Hgure 3).

R i

o

Hgure 3- Bullet Resistant Wbod Door
(Ransey, 2000)

2. 32 Soundproof Door:

A soundproof door is an assenbly especially constructed to provide greater sound
attenuation than that provided by a conventional door; it usually carries aratingin
terns of its sound transmssion class. The interior part of the door has sound-
insulaing core, which has a sound trans mssion class rating of 36, 42 or 44. The

barrier faces are separated by a void or danping conmpound to keep faces from



vibrating in unison Someti mes the door may have special stops, gaskets, and

threshol d devices as well.

2.33 Hre Resistant Door:

Doors wth fire-endurance ratings by the Underwriters’ Laboratories, Inc., or ot her
recogni zed and approved laboratories in United States are known as fire resistant
doors (UL, 2000). The types of fire-ratings are:

- (Qass A 3 hours: for doorways or other openings through a wall separating
buildings or dviding asingle buildngirtofire areas.

- dass B 1or 1- Yshours: for door ways or ot her openingsinenclosures of vertical

transportati on through buil d ngs such as elevators, stairs, etc.
- (ass C %*hour; for doors in corridor and room partitions

- (dass D "2 hour; for doors and shutters in exterior walls which are subject to

severe fire exposure from outsi de the buil d ngs

- Qass Eand dass F % hour; for doors, shutters, or wndows in exterior walls
which are subject to moderate or light fire exposure respecti vel yfromoutside t he
buil d ng

234 Insd ated Door:

Insulated doors are doors that have high resistance to heat flows. These doors have
aninner core of plastic foaminsulaion high Rvalues (R8to R 15), and are even
more effective than the conbination of pri ne and stor mdoors which reduce heat
flow Insulated doors are often installed with magnetic weather-strips that are

relativel y airtight and mini mze heat loss by infiltration (S mnons, 2001).

24 Qassifying Doors Based on Their Mineuver:

241 Sidng Door:

A slidng door is an assenbly nounted on track which slides in a horizontal
direction usually parallel toone wall (RHgure 4 and 5). Sidng doors are a particul ar
concerninsecuring a buildng (Ransey, 2000). The | ocki ng devices shoul d i ncl ude
vertical rod, or level bolts, at the top and bottom the frame should be solid or

reinforced at the locking points. The stile nust also be reinforced at the | ocking



poi nts. The operating panels shoul d be designed sothat they cannat be lifted out of
their tracks when inthe |l ocked position Qazing and ot her conponents should be
installed fromthe inside sothat entry cannat be gai ned by disasse nbl y.

Fgure 4- Sidng Wod Door

(Ransey, 2000)

FHgure 5- Sidng Aumnum Door
(AAMA 2001)

2 4.2 Fol dng Door:

Fol ding doors are one of t wo or nore doors which are hinged together sot hat they
can open and fodin a confined space (Fgure 6). Folding doors are door pairs
hi ngedt oget her with pivots at the janb. Track-guided hangers andtrdleys all owt he
doors to fol d against each other when they open. Foldng doors require l ess fl oor
space than ot her door types, but the thickness of the door panels reduces the clear
opening These doors are pri narilyvisual screens, for | ocations such as cl osets, space
dividers, residential laundry enclosures, and other areas where air circulation is
desirable. They are not suitable where sound insulaion or privacy is a prinme
requirenent. The folding operation also makes the museful where door swngs are
obj ectionabl e (S mnons, 2001).
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FHgure 6 — Wod Folding Door

( Mbyer- Bohe, 1987)
243 Automatic Swnging Door:

An autonatic swnging door is equipped wth hardware, per mittingit toswng 90

degrees ineither drection fromthe plane of its frame (Fgure 7).

-

FHgure 7- Astonatic Swnging Door
(AAMA 2001)

2 4.4 B-Foldng Door:

A bi-fd dng door has two pairs of leaves, each pair consisting of an outer end and
inner leaf which are hingedt oget her; eachinner leaf is hung froman overheadtrack;
each outer leaf is pvated a the janb (FHgure 8).
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Fgure 8- B-Foldng Door
(AAMA 2001)

245 Revdving Door:

Arevaving door is anexterior door consisting of four leaves, (at 90 degreesto each
other) which pivat about a comnmon vertical axis wthin a cylindrically shaped
vestibule, preverting the direct passage of air through the vestibule, thereby

eli mnatingthe drafts from outside (H gure 9).

| [ TTTIT

Hgure 9- Revalving Door

(AAMA 2001)

25 Door Fane:

An assenbly builtintoa wall consisting of t wo upright ne nbers (janbs) and a head

(lintel) over the door way; encl oses the door way and prowvides support on whichto

12



hang the door. While anal yzing the doorfrang, it is essertial to remember some
design factors. Arigid frane and a sash are very i nportart to resist prying and
should be renovable frominside if it is an exterior door. Asao the quality of the
hardware-its placenent and anchorage—are very critical issues while designing a
door frame. Special attention nmust be giventothe use of weather stripping ifitisan

exterior door or if extreme interiar physical conditions exist (Ransey, 2000).

The finishing of the franeisalsoani nportant issue t hat shoul d be considered while
anal yzing a door frane. Especialy wood and metal door franes should receive at
least on shop coat of rust-inhibitive pri mer before deliverytothe job site. In very
corrosive at nospheres, such as saltwater beach | ocations, it is advisable to have

doors and franes to be nmetal and hat-d pped gal vani zed for additional pratection

251 Wod Fang:

Head and janb ne nbers can be framed wth franes nade of wood, hardboard or

pl astic face sheets usually bondedto a wood bl ock (H gure 10).
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Hgure 10 — Wod Farme

( Myer- Bohe, 1987)

252 Llight- Gauge Mta Fane:

Li ght-gauge netal franmes have head and janb menbers, wth or without atransom

panel or light-gauage steel. This type of frane isinstalled over finished wall.

13



253 Pressed Seel (Hllow Mtal) Fane:

Pressed steal frames have head and janb e nmbers, wth or wthout solidor glazed
transons or sidelights of 18-gauge steel (1 5hr maxi mumrating). Thistype of frane
isrequired for nost steel doors (A gure 11).

FHgure 11 — Pressed Seel (Hollow Mtal) Frame

( Myer- Bohe, 1987)

254 AumnumFrane:

A unmnumfranes have head, janb nenbers, and aluminum This type of frane is

required for nost a umnumand fiberg ass rei nforced doors.

2 6. Door Hardware:

Itens that are used on doors and franes such as hinges, 1 ocks, catches, etc. have a
finished appearance as well as a function especiallythose used with doors, w ndows,
and cabinets. These items are also known as finish hardware or architectura
hardware. The door hardware nmay be consi dered part of t he decorativetreat nent of a
roomor buildng forthisreasonthe qualityanal ysis of door hardwareis as i nportant
asthe door itself. Today, the variety of door hardwareis enor nous, however, inthis

thesisthe wdely used hardware types were consi dered:
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261 Hnge:

A hinge is designed to mortise intothe edge of the door and intothe rabbet of a
doorfrane (Hgure 12). Door naterial, door weight, door di nensions, hinge wei ght,
material finsh and special features are veryi nportant while specifying what kind,
how and how many hi nges shoul d be used for a door. Aso whichtype of t he frane
(netal, wood, alumnum), clearance, and conditions of usage (exteriaor or irnterior
door) are crucial factors indeter mning what kind of hingesto use ( Ransey, 2000).
Wsually for a standard door, three hinges should suffice. There is anather type of
hinge called a continuous hinge, whichis designed to be the sane length as the
moving part to whichitis applied An exanpleis the lid coveringthe keys of a

pi ano.

A

Hgure 12 — Hnge Types

( Myer- Bohe, 1987)
262 Lock and Latch Sets:

Locks andlatches areintended for instalationin holes boredina door. Based onthe

characteristics of the door, there are four maintypes of latches and | ocks:
- Passage lock Latches can be operated by a handle fromeither side a al tines.

- Privacy lock Qutside handle is locked by a push-button inside (or if it’s a
deadbolt lach by aturn) and unl ocked by an e nergency key outsi de.

- Entrylock Qutside entryis nade i noperative by nechanical neans, otherthana
key, onthe inside; alatch bolt is operated by key inthe outside handle or by

manual neans fromthe insi de handle.

- dassroomlock Qutside handlie is locked fromthe outside by key, when the
outside handleislocked alatch bolt may be retracted by key fromt he outside or
by ratating the inside handle (F gure 13).
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Hectro- magneticlock Alockthat uses a magnet to hol dthe door dosed

Hgure 13- Lock Set

(Ransey, 2000)

263 ontrd and Security Dewvices:

Exit Device: Adoor-locking device designedto grant instant exit by pressing on
a cross bar that releases the | ocking bolt or latch. Exit devices consist of a bar
across a door, which when depressed, unlatchesthe door t o per nit easy exit even
whenthe doorislocked Manystyles and materias are available. Doors withexit
devices are equipped with closers and autonatically latch upon closing. Exit
devices arerequired, by code, on exit doorsin most public buildngs (Smmons,
2001). There are three maintypes of exit devices: R m Type (Surface), Mortise
Type and Touch Bar (R gure 14).

il
[

Hgure 14 — Bxit Device
(Ransey, 2000)

Door Contrd-Qoser: Adevice needs to conbine a spring for dosing and a
conpression chanber irnto whichthe liquid or air escapes slowy, thus providng
a neans of contrdlingthe speed of the d osing action There are four nain types
of door doser (Ransey, 2000):

The first one is surface nmounted door c oser/ hd der/detector: Aconbi nati on
device (c oser/ hd der/ detectar) can have ionization, photoelectric, ar heating

16



devi ces to detect snmoke or any conbustion products, and can hol d open or d ose
the door. Sone combination devices are connected tothe fire alar msyste m of the
buildng but nay also be used nerelytorelease and cl ose the fire or s noke-
barrier doors wthout such a connection

The second one is surface nounted door d oser/holder: Acomnbi nation of doser
and hol der wll hd din open position when incorporated wth an independent
detector or when wredinto any type of fire detecting system(H gure 15).

The third one is surface mounted door doser: There arethree ways to mount
surface d osers; hinge side, parallel ar m andtop jamb. A wde variety of
brackets, includi ng corner and sdfitt types is available to neet varying door and

franme conditions.

The fourth one is concealed door d oser: Thisis atype of doser that is conceal ed

i nsi de the doorfrane.

. A
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Hgure 15 — Door Qoser
(DH, 2001)

H gh Security Gylinder: An auxiliary cylinder having a spring latch balt and
functioni ng i ndependently of, and prowi di ng additional securitytq the regular
lock of the door.

Hectric Srike: An electrical device that per mts rel easing of the door froma
renote contrd (Hgure 16).

Hgure 16 — Hectric Srike
(DH, 2001)
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264 Thresha d:

Astripfastenedtothe floor beneatha door, usuallyrequiredto coverthejoint where
two types of floor material neet (Fgure 17). Athough the type, shape, and
di nension of thethresholds vary, there arethreetypes that are w dely used. They are
bronze, alumnum and steel threshal ds. Threshol ds can be al so categorized based on

the asse mbl y section piece quantity, andthe locationto be used

Fgure 17 — Threshol d

(DH, 2001)

265 Miteriad and A nish of Hardware:

Har dware has a finished appearance as well as a functional purpose and may be
considered a part of the decorative treat nent of aroomor buillding It is essertia to
provi de quality of finish includi ng thickness of pates or coating (if any),
conposition, hardness and other qualities conpl ying wth manufacturer’s standards
but in no case less than specified by referenced standard for the applicabl e units of
hardware. Athough the types of finishes vary, the comnon ones that are being used
inthe US are: US26 (Bight Chrone), US26D(Satin Chrone), US28 (Satin
Aunnun) and US32D (Stainess Sedl).
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3 GENERAL APPLI CABLE  STANDARDS AND QUALITY
REQUI RE MENTS:

3.1 Introduction:

The admnistrative and procedural requirenents for quality assurance and quality
contrd are one of the vital steps especially at the beginning of the construction Itis
the manufacturers’ or installers’ responsibilityto provide the naterials or services
that meet or exceed the specifically named code or standard In order to prevent a
rejection by the architect or the owner, it is very crucia to neet the quality standar ds.

3.2 Gnera Defintions:

321 Quality- Assurance Serwices:

Actimvties, actions, and procedures perfor ned before and during execution of the
wor kt o guard agai nst defects and deficiencies and ensurethat proposed construction

conplies wthrequire nents.

322 Quality- Gntrad Services:

Tests, i nspections, procedures, and related actions during and after execution of the
work to evaluate that conpleted construction conply wth requirenents (Liska,
1988). Services do not include contract enforcement activities perfor med by the

architect, or aher contrd fracti ons.

323 Testing Agency:

An entity engaged to perfar mspecifictest, inspections, or both Testing laboratory

means the same as testing agency.

3.3 Defintiors of the Partakers that are Responsilde for Quality Assurance of
the Qonstruction:
3.3 1 Fabricator’s Qualifications:

A fir mexperienced in produci ng products si mlar tothose indicated for the project
and wth a record of successful in-service performance, as well as suffident

production capacityto produce required units.
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3.32 (ontractor’s Qualifications:

Afirmor individual experiencedininstaling erecting or assemnbling work si mlar
in material, design and extent tothat indicated for the proect, whose work has
resuted in constructionwth arecordif successful in-service perfor nance.

3.33 Testing Agency’s Qualifications:

An agency wththe experience and capability to conduct testing and i nspecting as
required by Turkish or US standards, and that specializes in types of tests and
inspections to be perfor med

3.34 Architect’s Qualifications:

One who was trained and licensed by an architectural institue to design and

supervise the construction of the buil d ngs.

3.4 Submttad Docunents:

There are sonme documents that the manufacturer or installer should provide to
de nonstrate their capabilities and experience.

341 Qualification Data:

An independent testing agency should submt a certified written report of each
inspection test or si mlar service, tothe architect or owner.

342 Report Data:

A written report of each inspection test or similar service that includes at |east
bel ow nentioned infor mati on (Liska, 1988).

- Date of issue

- Prgect title and nunber

- Nane, address and tel ephone numnber of testing agency
- Dates and locations of sampl es and tests or i nspections
- Nanes of indviduals nakingthe inspection or test

- Designation of the work and test nethod
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- ldentification of the product and specification section

- Conpleteinspection or test data

- Test results and anirterpretation of test results

- Anbient conditions a the ti ne of sanple-taking and testing

- Comnents or professional opinion as to whether inspected or tested work

conplies wththe contract docunent require nents
- Nane and signature of laboratory inspector

- Recomnendations on retesting

343 Permt, Licenses, and Certificates:

For the owner’s or architect’srecords, itis very essential t osubmt copies of per nts,
licenses, certifications, inspection reports, releases, jurisdictional settlenents,
natices, receipts for fee paynents, judgnents, correspondence, records, and si mlar
docunents, established for conpliance wth standards and regulations bearing on

perfor mance of the work

3.5 Responsihlities for Quality Gontrol:

3.51 Mnufacturer’s Res ponsi hilities for Quality Control:

Where indicated it is the manufacturer’s responsibility to engage a factory-
authorized service representative to inspect the field-assenbled conponents and
equi prrent i nstallation, i ncl udi ngservice connections. Submttingthereport resultsin
writingis also a part of the process.

3.2 (bntractor’s Responsi hilities for Quality (ontrol:

Provid ng quality control serviced required by authorities is a prerequisite of the
contractor that supplies, furnishes, and installs the required construction item
(S mmons, 2001). Waerever the services are indicated as contractors’ responsibility
such as the contract, addenduns, me nmoranduns, change orders; itisthe contractor’s
responsi bilityto engage a qualified testing agency to perfor mt hese quality-contrd
services. The ather responsibilities of the contractor are:
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- While providing these services contractors shouldn’t enploy the sane entity
engage by the architect or the owner to prevent a legal problem unless it is

agreedtoin witing by two parties.

- Itis very vital to natify the testing agencies i n advance of ti ne when the work

that requires testing or inspectingto be perfor ned

- Where quality contrad services areindicated as the contractors’ responsi hility, it

is essential tosubmt a certified wittenreport of each quality contrd service.

- Itisalsocrucial tobe aware of the quality control testingthat aren’t specified in

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

- Inany stage of the quality contrd, it isi nportant to subnit the copies of each
writtenreport nat onlytothe owner andthe architect, but alsotothe authorities
that have jurisdictionin order to prevent any msunderstanding or alegal dash

- Regardless of whether original tests or inspections are contractor’s responsibility,
it is definitely the responsihility of the contractor to provide quality contrd
services when a re-testing and/ or re-inspectingis necessary for the construction
that revised or replaced work that fails to conply wth the requirenents
established by the contract documents.

- It is very vital for the contractor to coordinate sequence of activities to
accomnodate required quality-assurance and quality contrd services with a
m ni numof delay andtoavoi d necessity of re nmovi ng and repl aci ng constructi on

to accomnodate testing and i nspecting

- Repair and protection are Contractor’s responsibility, regardess of the
assignment of responsibility for quality contrd servi ces.

3.53 Test Agency’s Responsihilities for Quality Control:

One of the nost i nportant responsi bilities of the test agencyis cooperating withthe
architect, the owner and the contractor in perfor mance of the duties (S mnons,
2001). It is a prerequisite for the test agency to provide qualified personnel to
perfor mrequired tests and i nspections. The ot her responsi hilities of the test agency

are.
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- Notifyingthe architect, the owner andthe contractar pronptly of irregul arities or

deficiencies observedinthe work during perfor mance of its services

- Interpreting tests and inspections and state each report whether tested and
inspected work conplieswith or deviates fromrequire ments

- Subnitting a certified writtenreport of eachtest, inspection and si mlar quality-

contrd service through the contractor

- Not releasing revoking altering nor increasing requirenents of the contract
docunents

- Not perfor ming any duties of the owner, the architect or the contractor besides

the requested task

3.54 Architect’s Responsihilities for Quality Control:

An architect can be consideredthe nost i nportant figureto maintain quality contrd
during the design and construction phases. In order to maintainthe quality contrd
duringt he design phase, an architect shoul d be familiar withall codes and standar ds
required for any type of construction details at any ti me. During the construction
phase, an architect should nmake periodic site visitsin order tostay famliar wththe
progress of work so that he/she can nmake sure the quality expected fromt hat
constructionis fulfilled Another responsihility of an architect isreviewng all shop
draw ngs, product data and product sanplesto make surethey are upto codes and
quality standards required by the owner, government and a her institutions.
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4. QUALI TY ASSURANCE FOR DOOR COMPANI ES I N USA

The buil ding constructionindustryis nmade up of so many di verseinterest groups t hat
it has nat been possikleto devel op a single conprehensi ve set of criteria or standar ds
acceptable to all concerned to provide an advanced quality to doors and their

comnponernts.

Itis necessarytoclarify sone ter ns, before beginningtoidentify some standards to
i nprovethe quality of doors, frames and door hardware. Thereis so nuch conf usi on
in the industry about the use of the terns “specification standards and codes”.
Unfortunately, the three are often erroneously used i nterchangeabl y, which canlead

tosone confusion

Inthe sensethat they area detail ed precise description of a product or practice, somne
constructioni ndustry standar ds coul d be called specifications, andsone are so called
by their producers. Some of the manufacturers’ data that designers, builders, and
owners rely on are also specifications inthe dictionary sense, and those data are
soneti mes called specification by the nmanufactures. But calling either of them
specifications soneti nes leads to confusion Therefore, referring to construction
industry standards as “standards” and nanufacturer’s data as “product descriptions”
or “product literature” will prevent any kind of confusion Unless specifically
modifiedinalegal contract, it is advised that the ter m“specification” is usedinits

narrow construction industry neani ng

When selecting materials or deter mning the suitability of materials and net hods,
specifiers and buil ders refer toa variety of i ndustry standards. Sone standards result
from the efforts of manufacturers, professionals, andtrades-peopleto simplify and
increase the efficency of their work or toensurea mni numlevel of quality. Q her
standards are the work of governmental agencies and other groups interested in
establishing mni mumlevels of safety and performance. Therefore, standards take a
variety of for ns depending ontheir source and purpose.
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Construction standards have t wo basic objectives. The first objective isto establish
levels of qualitythat may be recognized by a user, specifier, approver, or buyer of a
material, product, or system The second obj ective isto standard ze or si nplify such
variables as di nmensions, varieties, and ot her characteristics of specific products so as

to mni mze variaions in nanufacture and use.

Whil e anal yzi ngt he above- nentionedissues, it must be notedt hat t he standar ds t hat
are being wdely used in United States of America wil be the mainfocus of this
thesis.

4.1 Gnera Quality Assurance for Door G npaniesin USA

There are some basic rules that the door conpanies nust be aware of; besides the
detailed standards, 1ocal and general codes, architects’ special requests for details,
the conpani es shoul d compl y sone qualificati on measures.

Hrst of all the door, frane and door hardware conpanies speciaizing in
manufacturing these conponents should have a ninimum required year of
docunented experience. This experience range coul d varyfromproectto project. In
general, agovernmental projectislikel ytobe nore concernedabout thisissuethana

small commercial prgect.

Asothe door conpany specializingin perfor ning the instalation of doors, franes
and door hardware should have a m ni numrequired year of docunented experience.
And finally, conplying with the requirenents shown on the prgect drawngs or
specifications is a prerequisite for the door, frame and door hardware conpany. If
conplying withthe proect drawngs to providethe specified doors, franes and door
hardware is not possible, the company should provide a proposal indicating the
substitute nmaterias, equipnent, or nmethods to be usedinthe work inlieu of those
specifiedinthe drawngs o specifications.

There aret wotypes of for ned door and frame units, which are standard and custom
Standard units are nmass-produced and soldtoretails outlets such as | unberyards and
home centers. Sandard units are also nade for a particuar project wherethey have
been specified CQustomunits are manufactured especiallyfor a particuar project to

suit an owner’s or an architect’s design Bothtypes should neet the sane standards
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of quality. For exanple for ned carbon steel, stainless steel, wood and alumnum

doors may be either standard or custom Copper-all oy doors and franes are custom

There are so nmany standardsetti ng andtesti ng agenci es deter mned vari ous standar ds
for doors, franmes and door hardware. In addition to governnmental agencies, these
organizations have been established whose prinary purposes are the setting
standards or the testing of materials and products to ensure that they comply wth
established standards. When a material or product is conpliance tested by its
menufacturer, its trade associaion or an independent testing agency, a testing
standard produced by one of the agencies that are mentioned bel owis often used as

the standard for testing procedure.

4.11 Architectura VWodwork Imstitute (AW):

Established in 1953 The Achitectural Wodwork Institute (AW) has hel ped
thousands of architectural woodwork professionals growt heir businesses and take
their careers tothe next level. Wth nore than 2 800 e nbers in North Anerica,
AW today is recognized as the premer source for networking education and
industry know edge ( AW, 1998).

AW pronotesthe val ue of architectural woodwork and educates t he i ndustry ont he
hi ghest qualitystandards. AW also provi des opportunities for t he education, trai ning

and net wor k opportunities to ensure the pronotion of quality standar ds.

The institute has three divisions. The first oneisthe manufacturer divisionspecified
by design professionals including all exposed wood, decorative laninates and ot her
materials. The second onisthe supplier division focuses on pri narilysuppl yingraw
materias, products or services to architectural woodwor k manufacturers. The third
onisthe affiliate division for individuals who wishto support the objectives of the
architectural woodwork industry and do not qualify as either manufacturer or

supplier.

4.1 2 National FAre Protection Association (NFPA):

The National Hre Pratection Association ( NFPA was organizedin 1896to pronote
the science and advance the nethods of fire pratection NFPA is a nonprofit
educational organizationthat publishes and distributes various publications on fire
safety, including nodel codes, naterials standards, and recommended practices.
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These technical naterials, ai ned at mini mzing losses of life and property by fire,
and are prepared by NFPA Technical Comnittees and are adopted at the annual
meeting of the Association. Al are published as National Hre Codes, a 12-vol une
conpilation of NFPA’s official technical naterial (NFPA 1999).

4.1 3 Underwriters Laboratories Inc. (UL):

Under witers Laboratories Inc. (UL is chartered as a nonprofit organization to
establish naintain and operate laboratories for the examnation and testing of
devices, systens, and materials. The stated objectives of UL are to deter mne the
relation of various devices, systens, and materials to life and property and to
ascertain define, and publish standards, classifications, and specifications for
materials, devices, products, equipnent, constructions, nethods, and systens
affecting hazards tolife and property (UL, 2000).

UL, for nedin 1894, was orig nallysubsid zed by stockinsurance conpanies. Before
theturn of the century, as newelectrical devices and products cane rapidlyintothe
mar ket, it becanme necessarytotest and inspect themto ensure public safety. The
National Board of Hre Under witers (nowthe Anerican Insurance Association)

organi zed and sponsored UL to neet this de mand.

UL becane self-supporting in about 1916. To sustain its testing program UL
contracts wth a product submtter for testing reporting and listing of devices,
systens, or nmaterials on ati ne and material basis. The cost of t heinspection service
is providedfor either by anannual fee or by service charges for labels, dependi ng on
the type of the service. Materias and products carrying UL labels and certificates
must rreet published standards of perfor mance and manufacture and are subjectedto
UL inspection during nanufacture.

Although pri narilyinterestedin public safety, UL’s policyistolist and label only
products that perfor mtheir irtended function If a product does not performwth
reasonabl e effidency, eventhoughit nmay be perfectlysafe, it does not qualifyfor a
UL label.

UL standar ds are designated by theinitias UL, followed by a code nunber. No date
of last revision is indicated by the nunber. For exanple, UL 70, “Septic Tanks,
Bitumnous Coated Mtal,” was issuedin 1993.
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4.14 Wndowand Door Manufacturers Association ( WMDA) :

The Associaion had its orignin 1927 wth the for mation of the National Door
Manufacturers Association In 1949 it changedits nane tothe National Wb odwor k
Manufacturers Associaion to be nore representative of the diversity of products
made by its me nbers. 1n 1945, the Association created a separate entity, Ponderosa
Pine Whodwork, to carry out its pronotional activities. This pronotional ar m was
consolidatedinto National Whodwork Minufacturers Associationin 1975 ( WD MA
2002).

In 1985, the name was changedtothe National Wood Wndow & Door Associ ation
toprovi de an even better awareness of t he products manufact ured by its me nbers. In
1998 the nane was changed again to The W ndow and Door Mnufacturers
Association ( WMWDA) reflecting the increasing diversity of nanufact uring materials.

WWDA is conprised of the countrys leading producers of sash frames, wndow
units, skylights, flush doors, stile andrail doors, and sliding and s w ngi ng pati o door
units. Each of these product groups pursues their individual goals through separate
di visions.

The Wndow D vision represents producers of sash and frames, wndow units and
slid ng patio doors. The Door DO wvisionrepresents producers of panel doors, | ouver
doors, conbi nation doors, sw nging patio doors, entryway systens, hollow core and
sdid core flush doors. In addition a Council of Supplier M nbers represents the
producers of glass, lumber, hardware, sealants, preservatives, weatherstripping,
extrusions, andthe numerous other materiasrequiredto manufacture theindustrys

products.

Through their menbershipin WDMA particpating conpanies de nonstrate their
commt nent to hi gh standards of design and construction sothat end users recei ve
the beauty, ease of operation energy-saving perfor nance, and ease of mai ntenance

they expect fromquality-made wndows and doors.

4.15 Seel Door Irstitute (SDI):

The Steel Door Institute is a voluntary, unincorporated non-profit business
associ ation establishedin 1954 to pronote the use of steel doors and franmes for the

construction industry. Me mbershipis opento all conpanies and corporations, or
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other for ns of enterprise located inthe United States of Anerica, who has been
engaged for at least t wo yearsinthe productionfor sale of swngsteel doors and/ or
franes on a national basis. Products of the industry are manufacturedin accordance
with acceptable mini mum standard require ments as established by the SO .

One of the ai ng that SDI has isto assure production of quality products. The Steel
Door Institute has promulgated m ni numstandard s pecifications for the manufact ure

of steel doors and franes toassure quality products for the construction i ndustry.

SO also ai ns to provide dependable service to the construction industry for its
products. M bers of the Steel Door Institute market their products throughout the
world Further, inventories are available through distributors in every trading area
throughout the United States, thus assuring quick delivery and pronpt service. The
SO e nbers produce pre-engineered steel doors and franes utilizing the latest
technd ogical advance ments. Products are designed to neet the needs of the

construction i ndustry:

The SO also operates through commttee action under the guidance of elected
officers and By- Laws. Executive Committee nmeetings are hel dthreeti nes a year and

the busi ness affairs are managed by Wherry Associaes, Geveland Chig WBA

The nost active committee of the Seel Door Institueisthe Technica Committee.
This groupis conposed of representatives of all me nbers of the Institue and neets

three ti nes a year for irtensive 2-day sessi ons.

In addition the Technical Committee or representatives of it neet regularly wth
organizations represerting related products such as buil ders hardware. One of the
major efforts of the Technical Comnittee is to work with Code Goups and
Government Agencies to assure maxi mum safety and security for buildings and
prowvi de standards for quality perfor mance. The Technical Committee sincethe year
1954 has been instrunental in establishing and pronul gating a great nunber of
publications helpfu to the tatal construction industry including standard zed
specifications for nmetal doors and franes, standardized hardware locations and
hardware preparations, buildng code inprovenents and establishrment of
perfor nance specifications. The Technical Commttee also helps the taotal
construction industry by assuring a coordinated relationship of nenber products

withthose of alied buil ding conponerts.
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4.1 6 Anerican Society for Testing and Muterials (ASTM:

The Anerican Society for Testing and Materids (ASTM is an international,
privately financed nonprofit, technical, sciertificc and educational society. The
obectives of the society are “the pronotion of knowedge of the nmterials of
engineering and the standardization of specifications and nethods of testing”
(ASTM 2003).

ASTM e mbership consists of individual engineers, sciertists, and educators, as
well as organizational me nmbers, including companies, governnent agencies, and
uni versities. Technical conities fornmulate and recomnmend ASTM standards
covering many types of materials: a nunber of admnistrative comnittees deal wth
publications, research activities. The society is supported mainy by me nbership
dues, wthsone incone fromthe sale of publications.

AST M started in 1898 as the Anerican Section of the International Society for
Testing Materials. It wasincorporatedin 1902 and becane the Anerican Societyfor
Testing Mterias. In 1961, the name was changed to the Anerican Society for
Testing Miterialstoenphasizeitsinterest in basicinfor nation about naterials.

Two categories of i nformation and publication are available for m AST M. The first
one is AST Mstandards, which include definitions of ter ns, materias, standards,
wor kmanshi p standards, and net hods of test standards usedt hroughout t he i ndustry.
And the second one is data dealing withresearchandtesting of materias, i ncluding
monthl'y and quarterly publications and technical publications that cover synposia
and cdlections of data

AST Mstandards are designated by the initialls ASTM fdlowed by a code nunber
and the year of last revision For exanple ASTM C 55-99 refers to ASTM
Docunent C55 “Sandard Specification for Concrete Bick ™ as last revised in 1999.

4.17 Anerican National Sandards Institute (ANSI):

The Anerican National Standards Institute ( ANSI) is the nanme adopted by the
United Sates of Anerica Sandards Institute (USASI) in Cctober 1969 USASI was
createdin 1966 byt he conpl ete reorgani zati on of the earlier standards organi zati on
the Anerican Sandards Association ( ASA. ASA was founded during World War |
to prevent duplication and wastein war production In 1918 five leading Anerican
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engineering societies including the American Society of Mchanical Engineers
(ASME), the Anerican Society of Awil Engineers (ASCE), and ASTM, and three
depart nents of the federal governnent of United States, Comnerce, Wr, and Navy,
fornmed the Anerican Engineering Sandards Comnittee to coordinate the
devel oprent of national standards. This comnittee was reorganizedin 1928intothe
Anerican Sandards Association which was later incorporated into USASU and
subsequently renanmed ANSI (ANSI, 2002).

More than 3000 Anerican National Sandards have been devel oped and approved
under ANSI procedures. These standards applyinthe fiel ds of engineering, i ndustry,

safety, and consumner goods.

An Anerican National Standard is designated by code nunber and date of last
revision, for exanple, ANSI AL17.1-1998 “ Guidelines for Accessible and Usable

Buil dings and Facilities.”

Unlike ASTM ANSI does not for mulate its own standards or provide testing
services. Instead one part of ANSI, conposed of national trade, professional, and
sciertific associations, establishes and naintains procedures for the approval of
standar ds devel oped by ot her associ ati ons, agencies, or groups, as Anerican National
Sandards. Inthis way, a standard devel oped by a trade association such as the
Anerican Achitectural Manufacturers Association (AAMA), can becone an
Anerican National Sandard

A second part of ANSI consists of representatives of industria firns, labor, and
governnent. The two parts work closely together to recommend areas of

standar di zati on dee ned essertial and to reviewstandar ds.

ANSI is privately financed by vol untary e mbership dues and fromt he sale of the
published American National Standards. These national standards are available for

vol untary use and often are incorporatedinregul aions and codes ( ANSI, 2002).

4.18 Bulders Hardware Minufacturers Association Inc. (BHMA):

Builders Hardware Minufacturers Associaion Inc. (BHMA) was foundedin 1928
as the Hardware Manufacturers’ Satistical Association Athough the Association
continuesto collect proprietary statistics for its me mber conpanies, BHMAtodayis
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nationall y recogni zed for its leadershiproeinensuringthe quality and perfor mance

of builders hardware.

More than 80 percent of all US nanufacturers of builders hardware are BHMA
me mbers. Toget her these conpanies producethe vast najority of the hardwareitens
usedinthe nation’s commercial andinstitutional buil dings, fromhinges andocks to
door contrds and exit devices. Any organizationthat manufactures and sells buil ders

hardware inthe Lhited Statesis dighble for Association ne mbership

BHMA main goals are to develop and namintain perfor nance standards for
architectural hardware and to naintainits position as technical experts before key

buil d ng code, fire and life safety groups.

Every ANSI/BHMA standard contains an explanation of the BHMA product
nu nbering code applicable for that particuar category of hardware. BHMA product
nunbers uilize afive-digit nurber preceded by a prefix | etter.

The prefixletter denates the BHMA Product Sectiont hat producesthe hardware. The
first nuneral designates the base materia for the product. BHMA standards use the
default nunber ' 0 to allowthe manufacturer to use an optional naterial that neets
the perfor mance requirenents of the applicable standard The second nunber
idertifiesthe type of product. The third and fourth nuneralsidentifythe function of
the specificitem The fifth number indicates the perfor nance grade of the product.
Every ANSI/BHMA standard contains an explanation of the BHMA product
nu beri ng code applicablefor that particuar category of hardware. For exanple B5
213 1is: Bfor Product Sectionfor cabinet hardware hinges, 5\ for Sainless steel, 2
for Cabinet knob, 13 for Back nounted 1 for Grade One (Thus the product is a
Grade 1 back- mounted stainless steel cabinet knob).

4.19 Door Hardware Institute (DH):

The Door and Hardware Institue (DH) represents the architectural openings
industry. Wth ancestry dating back to 1934, the Institue has nore than 5, 000
me mbers in the United States, Canada and abroad M mbership consists of
indviduals and consultants involved in the architectural openings industry,
representing distributars, manufacturers and sales representatives/agency fir ns, as
well as architects, specifiers and contractors who rely on such professionals ( DH,
2001).
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The purpose of DH isto provide its me nbers withthe skills and conpetencies to

conpete successfulyinthe narketplace of today and tonmorrow

The Door and Hardware Instituteis a professional organizationthat serves the North
Anerican marketplace as the advocate and pri mary resource for infor nation
professional devel opnent and certification resource for the architectural openings

industry wth afocus onthe channels of distribution.

DH’s ai ns are to establish the industry as the indispensable pri nary channel to
furnish all taal openings products and to serve as the prinary resource for

professional devel opnent inthe industry.

4.110. Anerican Architectural Minufacturers Associ ation (AAMA):

Anerican Achitectural Manufacturers Associaion ( AAMA) an organization t hat
brings together the professionals of wndow door, and skylight manufacturing
conpanies, both large and small, fromall across the US and internationally, to
represent the individual and shared concerns ( AAMA 2001).

AAMA proactively and effectivel y i nfl uences codes, construction and specification
issues. Inadditiontoits strong national voice, AAMAIs active andinfluential inthe
Western and Sout heastern regions of the US and is devel oping additional regions
for local focus. On bath aregional and national basis, AAMA continuously nonitors
and reports legislative actiuvities to keep the industry up-to-date on important

devel op nents.

AAMA has recently introduced a nore stringent and conprehensive industry
standard the ANSI/ AAMA NWWDA 101/1.S2 It enconpasses not only the
perfor mance of vinyl, wood and alumnum w ndows and doors, but also the
perfor mance standards for wndow and door conponents like extrusions, glass,
sealarts and hardware. It defines these standards for wndows and doors for

residential, comnercia (bothlight and heavy), and architectural applications.

4.2 Quality Assurance for Wbod Doors and Franes:

Bot h standard and cust om wood doors and frames shoul d conpl y witht he standar ds

that are specified by various standar d-setting and testing agencies standar ds.
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4.21 Architectura Vdodwork Imstitute (AW):

The Architectural Whodwork Instituiés ( AW) Quality Sandards Guide was first
developed in 1961 to provide architects, designers, buildng owners and
woodwor kers a comnmon foating in specifying and buildng wood cabinetry. S nce
then, AW Quality Sandards have become one of t he pre mer specificationtools for
wood doors. Intrirsic to the AW Quality Sandards is a series of tests for the
standards ( AW, 1998). These tests require common, easily obtainable tools and
devices that are easytotake tothe job site:

a- Test For Snoot hness:

Look for a series of small ridges across the grain of the wood These ridges

represert knife cus.
- Ifthey are presert, neasure off one inch and count the ridges wthinthat inch

- Ifridges are present but hardto count, rub a soft pencil over thetop of the one-
inch segment to highlight the tops of the ridges.

- A magnifying gass wll provide greater accuracy and ease in counting

- The nunber of ridges must neet the test(s) inthe latest edition of the AW
Quality Sandar ds.

b- Test For Door Wrp and Thickness:

- Doors nay be dfficut to check for warpingif only one personis presert.

- However, by attachinga snall clanp or piece of duct tape at one or bath ends of

a piece of string hddingittau, you may avoidthe need for help

- Stretchthe string acrossthe door fromtopto battom fromsidetoside and onthe
diagonal. Alowable warpin doors is 1/4-inch measured over any seven-foot
straight line. This is equivalent to about 1/32-inch for every 10-1/2 inches of
length

- To check for equal thickness neasure sides, top and battomof door.

- The allowable marginisplus o mnus 2/16-inch of specifiedthi ckness.
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4.22 National Wodwork Manufacturers Association (NWMA), Industry
Standard I.S 1-73 “ Wod Hush Doors:

The Anerican National Standards I nstitute ( ANSI) has approvedthe accreditation of
NWWDA 1.S1A Industry Sandard for Achitectura Wod Hush Doors as an
Anerican National Sandardin 2002 ( WDMA 2002).

4.2 3 National Hre Protection Association NFPA 80, Standard for Hre Doors
and Wndows:

The ai mof NFPA 80 is regulating the installaion and maintenance of fire door,
wi ndow and shutter asse nblies. The scope of this standard also covers the devices
used to pratect openings in floors and ceilings against the spread of fire (NFPA
1999). Fre doors can only dotheir jobif correctly installed and nai ntai ned.

4.24 Wndow and Door MNanufacturers Association ( WMWDA), .S 1- Afor
Premum Grade Wod Doors:

The WWDA standard for wood doorsis ANSI/ NWWDA L. S 1- A( WDMA 2002).
Architectural wood flush doors offer the designer a w de variety of aesthetic for use
in many applications including fire-rated and other special purpose doors. This
standard provides quality levels for the grades, finishes, and construction of

architectural wood fl ush doors.

4.3 Quality Assurance for Ntal Doors and Franes:

Bot h standard and custom netal doors and frames shoul d conply withthe standards
that are specified by various standar d-setting and testi ng agencies standar ds.
4.3 1 Seel Door Irstitute (SDI):

The Seel Door Institue (SO) specified some standards in order to ensure high
quality of steel doors and franes. These standards incl ude:

- SDO-100-91- Sandard Seel Doors and Fanes
- SD-10592- Eection Instructions for Seel Fanes
- SD-107-84- Hardware on Seel Doors

- SD-109-88 Hardware for Sandard Seel Doors and Fanes
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- SD-110-84- Sandard Steel Doors and Franes for Mdular Masonry
Construction

- SDI-107-84- Basic Are Door Requirenents
4.32 Anerican Society for Testing and Miterial (ASTMN):

a ASTM A 1008 AL008 M02el Standard Specification for Steel, Sheet, Col d
Rolled Carbon Structural, Hgh- Strength Low Aloy and Hgh Strength Low
Aloy wth I nproved For mahility:

This specification covers cold rdled structural, high-strength lowalloy, and
hi gh-strength lowalloy with i nmproved for nability steel sheet, in coils and cut
lengt hs.

- Coldrdledsteel sheet isavailable inthe designations as approved

- This specification does not apply to steel strip as described in Specification
A109.

- The values stated in either inch-pound units or Sl units are to be regarded
separatel y as standard Wthinthe text, the SI units are shown in brackets. The
val ues stated in each systemare not exact equivalerts; therefore, each system
must be used independently of the aher (ASTM 2003).

b- ASTMAL1011 AL011M 02 Standard Specificationfor Steel, Sheet and Strip
Hot- Folled Carbon Structural, Hgh Strength Low Aloy and Hgh-Strength
Low Aloy wth I nproved For nahbility:

This specification covers hot-rdled structural, high strength-low alloy, and high-
strength lowalloy withimproved for mability steel sheet and strip in coils and cut
lengths (ASTM 2003).

c- ASTM A 653-97- Specificationfor Steel Sheet, 4 nc- Coated ( Gal vani zed) or
Z nc- Aloy mated Gal vanneal ed by the Hot- Op Process:

- This specification covers steel sheet, zinc-coated (gal vani zed) or zinc-iron all oy-
coated (gal vanneal ed) by the hat-di p process in coils and cut lengt hs.

- The product is produced in various zinc or zinc-iron alloy-coating weights

[ masses] or coating designations.
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- The product is producedin a number of designations, types, grades, and classes
pertainingtoche mcal compositionandtypical mechanical properties of the steel
sheet which are designed to be conpatibde wth differing application
requirenents (ASTM 2003).

d- ASTMB-209-96- Specificationfor Aumnumand AumnumA oy Sheet end
Pl ates:

This specification covers alumnumand al umnum-all oy flat sheet, coiled sheet, and
plate inthe alloys, plateinall alloys and sheet in heat-treatable all oys: mill finish
and sheet i n nonheat-treatabl e all oys: mll finish one-side bright mll finish standard
one-side bright finish and standard two-sides bright finish (ASTM 2003).
Throughout this specification use of the ter malloy inthe general sense includes

alumnumas vell as adum numalloy.

e- ASTME-2074-00 Standard Test Mthod for Hre Tests of Door Assenblies,
Incl ud ng Positive Pressure Testing of S de- Hnged and PFi voted Sw ngi ng Door
Assenblies:

This fire-test-response standardis applicableto door asse nblies for usein walls

toretardthe passage of fire

- This fire-test-response standard deter mines the ability of door assenblies to
function as a fire-resistive barrier during a standard fire endurance test. Such a
test nmethshall not be construed as deter mningthe suitability of door asse nblies

for continued use after their exposuretofire

- This fire-test-response standard is intended to evaluate the ability of a door
assenblytoremaininan opening during a predeter mned test exposure, which
when required by isthen fdlowed by the application of a hose stream

- The fire exposure is nat representative of all fire conditions, which vary wth
changes inthe amount, nature, and distribution of the fire loading, ventilation,
conpart nent size and configuration and heat characteristics of t he conpart nent.
It does, however, provide arelative measure of fire endurance of door asse nblies

under specified fire exposure conditions.

- Atenperatureli mit onthe unexposed surface of the door asse nbly, althoughthe
tenperatures are neasured and recorded
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Ali nmt onthe numnber of openings allowedin glazed areas or of the numnber and

size of lateral openings bet ween the door and frame.

A neasurenent of smoke or products of combustionthat pass throughthe door

assenbly.

A neasure ment of s noke, toxic gases, or other products of conbustion generated
by the door assenmbly (ASTM 2003).

f- ASTME336-97- Masurenent of Arborne Sound Insu ationin Build ngs:

The ai mof thistest is neasuringthe Acoustical Insulation

Thistest method covers procedures for deter mningthe soundinsul ation bet ween
two roons ina buildng The evaluation may be nade including all paths by
which sound is trans mtted or attertion nay be focused only on the dividing
partition The word "partition” inthis test nmethod includes all types of walls,
floors, or any other boundaries separatingt wo spaces. The boundaries may be

per nanent, operable, or movable.

Sound Transmssion Class or Transmssion Loss Specifications: Buildng
specifications nmay require that partitions have a certan mni num sound
trans mssion class (STC) or transmssion losses (TL). Wien it is required to
de nonstrate that a specific partitionin a finished building conplies with such

specifications, atest satisfying the requirenents will be required

Sound Isdation Specifications: where a buil d ng code specifies mni mum val ues
of noiseisdation class (NI O or nor nalized noise isdation class (NN O, then
only the procedures inthe main body of the test nethod are necessary. Of the
availabl e single-nunber ratings, NN Crelates best to occupant satisfactioninan
occupied buildng (ASTM 2003).

4.33 Anerican National Sandards Institute (ANSI):

The Anerican National Standards I nstitute ( ANSI) specified sone standards i n or der

to ensure high quality of steel doors and frames ( ANSI, 2002). These standards

i ncl ude:

ANSI AlL15.1 — Series for Door and Frane Preparation
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- ANSI A151 1 — Performance Test for Sandard Steel Doors, Franes, Anchors,
H nge Reinforcing and Exit Device Reinforcing

- ANSI A2 2 —Hre Test for Door and Frane Assenbly

4.3 4 National Fre Protection Association (NFPA):

The National Fre Pratection Association ( NFPA) specified sone standards in order
toensure fire protection standards for public safety (NFPA 1999). These standar ds

i ncl ude;
- NFPA 252 Fre Test Door and Frane Assenblies

- NFPABS8O Fre Test Door and Franme Assenblies

4.35 Underwriters Laboratories Inc., UL 10(b) Hre Test for Door and Frane
Assenblies:

This method of firetestis applicable to door assenblies of various naterials and
types of construction for use in wall openings toretard the passage of fire. The
met hods are intended to eval uate the ability of a door assenblytoremainin an
opening during a predeter mned test exposure. The tests expose a speci nen to a
standard fire exposure contrdled to achieve specified tenperatures throughout a
specified ti ne period, followed by the application of a specified standardfire hose
stream Any variationfromt he construction or conditionsthat aretestedis capabl e of
substartially changing the perfor mance characteristics of the assenbly (UL, 2000).
However the nethods do nat provide the fdlowng:

- Full infor mationas to perfar nance of all door assembliesin walls constructed of
materials aher thanthose tested

- Evaluation of the degree by whichthe door assembly contributes tothe risk of
fire by generation of snoke, toxic gases, o a her products of conbustion

- Atenperature li mt onthe unexposed side of the door assenbly.

- Ali mt onthe nunber of openingsintendedin glazedareas or of the nunber and

size of laeral openings bet ween the door and frane.

- Measurenent of the degree of contrd or li mtation of the passage of s moke or

products of conbustion through the door asse nbly.
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A product that contains features, characteristics, conponents, naterias, or systens
new or different fromthose covered by the requirenents inthis standard, and t hat
invol ves a risk of fire or of electric shock or injuyto persons shall be eval uated
using appropriate additional conponent and end-product requirenents to maintain
the level of safety as originally articipated by the intent of this standard

A product whose feat ures, characteristics, components, naterials, or systens conflict
with specificrequirenents or provisions of this standard does not conply withthis
standard (Rains, 1990). Revision of requirenents shall be proposed and adoptedin
confor mance wth the methods enployed for developnent, revision and
i nple mentation of this standard

4.36 Door Hardware Institute (DH):
a- DH - The Instdlation of Comnercia Steel Doors and Steel Franes,

Insu ated Steel Doorsin VWod Franes and Builder’s Hardware:

The procedures were designed specificallyto provide a practical installation gui de.
Many recommrendations are for the prevention of field problens due to i nproper
hardware installation (DH, 2001).

b- DH A115 Series — Specifications for Steel Doors and Framne Preparationfor

Hardware:

The specification illustrates the recomnended i nstallation hei ghts for various itens
of builders’ hardware when used on standard steel doors and franes ( DH, 2001).

4.4, Quality Assurance for Aumnum Doors and Franes:

Both standard and custom alumnum doors and frames should conply wth the
standards that are specified by various standard-setting and testing agencies
standar ds.

4.4.1 Anerican Architectura Minufacturers Association (AAMA):

a- AAMA 501 1-94- Mthods of Test for BExterior \dlls:

Laboratory and fieldtest specifications for netal curtain walls including

perfor mance characteristics, test speci nens, nethods, recommended practices, test

40



apparatus and testing procedures. Includes 501 1, dynamc testing and 501 2 hose
testing (AAMA 2001).

b- AAMA 503-92- Feld Tests for Mtal Storefronts, Curtain Walls, or Soped
d azing:

Establishes the require ments for test speci nens, apparat us, sanpling test procedures

and reports used in eval uating product perfor mance (AAMA 2001).

c- AAMA 605 2-85 — Vol untary Specification for Hgh Perfor mance Qrganic
Coati ngs on Architectural Aumnum Extrusions and Panels:

Astandard whi ch definest he perfor nance requirenents for superior organic coatings
on alumnumextrusions and panels. The pretreat ment requirements were derived
from AAMA 605-98 which this standard and AAMA 2604 supercede ( AAMA
2001).

d AAMA 1503-188 — Voluntary Test Mthod for Ther mal Trans mittance of
W ndows, Doors, and Qazed Wll Sectionrs:

Describes test nethod paraneters and equipnent for deter mning ther nal
trans mttance (U value) and Condensation Resistance Factor (CRF) for wi ndows,
doors and glazed wall sections. Includes revisions to replicate NFRC t her nal test
conditions (AAMA 2001).

4.4.2 Anerican Society for Testing and Muterials (ASTM:

a ASTM A 36-96 — Sandard Specificationfor Structural Seel:

This specification covers carbon steel shapes, plates, and bars of structural qualityfor
use in riveted bolted or welded construction of bridges and buildngs, and for
general structural purposes (ASTM 2003).

b- ASTM A 167-96 — Standard Specification for Stailess and Heat Resisting
Chromum Nckel Seel Hate, Sheet and Strip

This specification covers stainess and heat-resisting chromumnickel steel plate,
sheet, and strip (ASTM 2003).
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c- ASTM B-209-96 — Specification for Aumnumand A unmnum Alloy Sheet
and Hate:

- This specification covers several grades of mnimum wall-thickness, sean ess,
carbon- ol ybdenumall oy-steel, boiler and super heater tubes.

- This specification coverstubes /2to5in [12 7to 127 mnj incl usive, i noutside
diameter and 0.035t0 0.500in [0.9to 12 7 mnd, inclusive, in nini mum wall
thickness (ASTM 2003).

d ASTM B-221-96 — Standard Specification for Aumnum Aloy Extruded
Bars, Rods, Wre, Shapes, and Tubes:

This specification covers alumnum and alumnumalloy extruded bar, rod wre,
profile and tube inthe dumnumalloys and tenpers (ASTM 2003).

e- ASTM B-633-85 — Standard Specification for Hectrodeposited Coatings of

Zinc on lron and Seel:

This specification coversrequirenents for electrodeposited zi nc coatings appliedto
iron or steel articdes to protect them from corrosion It does not cover
el ectrodeposited zi nc-coated steel wre o sheets (ASTM 2003).

f- ASTM G 236-89 — Test Mthod for Steady-State Ther mal Perfor mance of
Build ng Assenblies by Means of a Quarded Hot Box:

This test method covers the laboratory neasurenent of heat transfer through a
speci nen under controlled air tenperature, air velocity, and ther nal radiation
conditions establishedina netering chanber on one side andina cli natic cha mber
onthe aher side (AST M, 2003).

g ASTME- 283-91 — Standard Test Mthodfor Rate of Ar Leakage Through
Exterior Wndows, Qurtan \Vell, and Doors:

- Thistest method provides astandardlaboratory procedure for deter mning the air
leakage rates of exterior wndows, curtain walls, and doors under specified
differertial pressure conditions acrossthe speci men Thetest nethod describedis

for tests wth constant temperature and humdity across the speci nen.
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- This laboratory procedure is applicable to exterior wndows, curtain walls, and
doors andisintendedto measure only suchleakage associated wththe asse nbly
and nat the installation The test nethod can be adapted for the later purpose.

- Thistest nethodisinended for laboratory use.

- Persons using this procedure should be knowedgeable inthe areas of flud
mechanics, instrunentation practices, and shall have a general understanding of
fenestration products and conponents (ASTM 2003).

h- ASTM E-330-96 — Test for Structura Perfor nance of Exterior Wndows,
Curtain Wills, and Doors:

- This test nethod describes the deter mnation of the structural perfor mance of
exterior wndows, doors, skylights, and curtain walls under unifor mstatic air
pressure differences, using a test chanber. This test nethod is applicable to
curtain wall assenblies including but not li mtedto metal, glass, masonry, and

stone conponents.

- This test nethod is intended only for evaluating the structura performance
associated wththe specifiedtest speci nen and not the structural perfor mance of

adjacent construction

- The proper use of thistest method requires knowedge of the principles of

pressure and defl ection measure nent.

- This test method describes the apparatus and the procedure to be used for
applying unifor ny distributedtest loads to a speci nen (ASTM 2003).

I- ASTME-547-96 — Standard Test Mthod for Water Penetration of Exterior
W ndows, Qurtain VWlls, and Doors for Gyclic Ar Pressure Dfferential Test:

- Thistest method covers the deter mnation of the resistance of exterior wndows,
curtain walls, skylights, and doorsto water penetration when water is appliedto
the outdoor face and exposed edges si multaneously wth a cyclic static air

pressure & the out door face higher thanthe pressure a the indoor face.

- Thistest methodis applicableto any curtainwall area or to w ndows, skylights,

or doors al one.
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- Thistest nethod addresses water penetrationthrough a nanufactured assembl y.
Water that penetrates the assenbly, but does not result in a failure as defined
herein nay have adverse effects onthe perfor mance of contained materials such
as sealants and insulaing or lamnated glass. Thistest nethod does not address
these issues (ASTM 2003).

4.5 Quality Assurance for Door Hardware:

451 Anerican National Standards Institue / Builders Hardware
Manufacturers Association Inc. (ANSI/ BHMA):

a ANSI/ BHMA Al156.1 Butts and H nges:

This standard establishes requirenents for light weight, standard weight, heavy
wei ght, and detertion hi nges. Cycletests, lateral and vertical wear tests, frictiontests,
strength tests, finishtests, and naterial and di mensional requirenents are incl uded
(ANSI, 2002).

b- ANSI/ BHMA Al156.2 Bored and Preasse nbled Locks and Latches:

This standard establishes require nents for bored and preasse nbl ed 1 ocks and | at ches
and includes perfor nance tests, strengthtests, finishtests, and di nensional criteria
(ANSI, 2002).

c- ANSI/ BHMA Al156.3 Exdt Devices:

This standard establishes require ments for exit devices andtri m autonatic and self-
laching flush bolts, removable mullions, coordinators and carry open bars.
Perfor mance criteria includes cycle, operational, strength mnaterial evaluation and
finishtests (ANSI, 2002).

d- ANSI/ BHMA Al156.4 Door Gontras- @ osers:

This standard contains requirements for door closers surface mounted, concealedin
the door, overhead concealed and concealedinthe floor. Includes performance test
requirenents for closers and pivats including tests for such attributes as overl oad
abuse, checkfor adj ustable cl osingspeed cycletestsfor closers wthor wthout back

check, closingforce, door closer efficiency, checkingcylinder test, test for adjustabl e
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back check test for factory pre set-back check, test for delayed action closers and
finish durabilitytests ( ANSI, 2002).

e- ANSI/ BHMA A156.13 Mrtise Locks and Latches:

This standard establishes requirements for nortise | ocks and latches and i ncl udes
perfor mance tests, strengthtests, finishtests, and di nensional criteria ( ANSI, 2002).
f- ANSI/ BHMA A156.21 Threshal ds:

This standar d establishesrequire nents for t hreshol ds and i ncl udes perfor mance tests,
strengt htests, finishtests, and d nensional criteria (ANSI, 2002).

g ANSI/ BHMA AL56. 23 Hectro- Magnetic Locks:

This standard establishes requirenents for electro- magnetic locks and includes
perfor mance tests, strengthtests, finishtests, and di mensional criteria ( ANSI, 2002).
h- ANSI/ BHMA A156.26 Gontinuous H nges:

This standard establishesrequire nents for conti nuous hi nges. Cycletests, lateral and
verticall wear tests, friction tests, strength tests, finish tests, and material and

di mensional requirenents are incl uded ( ANSI, 2002).

I- ANSI/ BHMA A156.30 Hgh Security G/inders:

This standard establishes requirenents for high security cylinders, and includes
operational and finishtests (ANSI, 2002).

m ANSI/ BHMA A156.31 Hectric Strikes:

This standard establishes requirenents for electric strikes and frame- mounted
actuat ors, and includes operational and finishtests ( ANSI, 2002).

452 Anerican National Standards Institute / Door Hardware Institute
(ANSI/ DH):

ANSI/ DH AlL15.1Glnstallaion Cuide for Doors and Hardware states certain door
hardwareinstallationrequire ments. This gui de was desi gned specificall ytoprovi de a
practical installation guide. There are many recommendations for the elim nation of
field problens due toi nproper instalaion ( DH, 2001).
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4.5 3 National Hre Protection Association (NFPA):

The National Fre Pratection Association ( NFPA) specified some standards in order
toensure fire protection standards for public safety (NFPA 1999). These standards

i ncl ude;

NFPA 80, FAre Doors and Wndows

NFPA 101, Life Safety Code

NFPA 101, Life Safety Gode Handbook

NFP A 105, Installation of Snoke- Contrd Door Asse nblies
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5 QUALITY ASSURANCE FOR DOOR COMP ANI ES IN TURKEY:

51 Gneral Quality Assurance for Door Gonpaniesin Turkey:

There arefour institutionsthat are vital i n Turkey whenit cones tosetting up quality
standards. They are Turkish Sandards I nstructions ( TSE), The European Co mmittee
for Sandardization (CEN), the European Comnittee for Hectraechnical
Sandardization (CENELEC) and the European Telecommunications Standards
Institute (ETSI).

511 Turkish Standards Irstitutions (TSB:

Turkish Sandards Institutions (TSE) has been established in 1960 for the pur pose of
preparing standards for every kind of itemand products toget her wth procedure and
service. The Instituteis a public foundi ng whichis conducted accord ngtothe
specia rues of lawand has ajuristic personality. Its abbreviation and trademark is
TSE This markisrepresentedin dfferent ways. This nark can nat be used wthout
the per mission of TSEin no way and under no condition Onlythe standards that
have been accepted by TSE get the nane of Turkish Sandards. These standards are
vol untary and can be made conpulsory by the approval of the mnistrythat the
standardis relevant ta It is essertial that astandard be a Turkish one sothat it coul d
be nmade conpulsory. The standards nade conpulsory are published in Gffica
Gazette The tasks of TSE are as bel ow

To prepare and to get every kind of standard prepared

- To inspect the standards which have been prepared wthin or out of the Institution
andto accept themas Turkish Sandards if approved

- To publishthe standards whi ch have been approved andto encourage their
application as vd untary to submt the ones thought nay be usefu when nade
conpulsorytocone intoforcetothe relevant mnistry

- To prepare the standards or the prgects of the mand to declare its opi ni on upon

request of public sector and private sector

- To perfor mthe technical inspections and researches about standards, tofdlow up
the rese nbling studies done inforeign countries, to establishrelaions wth

international and foreign conpanies of standard and to cdlaborate wththem
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- To cdlaborate wth universities and at her sciertific and technical associaions
and instituions, to make publications on standardization, to constitute archives
fromnational and irternational standards andto submt themtothe ones whom
they nmay concern who are concerned wth

- To conduct research on standards and to establish laborat ories in order to check
the application of vd untary standards, to perfor mtechnical studies requested by
public or private sector and report about the m

- Totrain personnel inorder to naintainand devel op the standard works inthe

country and to open courses and arrange se mnars for this purpose

- To perfor mstudies which wll encourage the quality production convenient tothe

standards and to prepare the docunents about them

- To perfor mstudies onresearch and devel opment about netrd ogy and calibration

and to establish necessary laborat ories

The organi zation of these tasks of Turkish Sandards Institutionis deter mned
accordingtothe order of the distribution by General Assenbly and announcedto
people who areirterested in (TSE 2006).

512 The European Gommittee for Sandard zation (CEN:

Funded in 1961, the European Comnittee for Sandard zation (CEN was first based
in Paristhen movedto Brusselsin 1975 acquired for nal Satutes and was registered
as a non profit- naki ng international, and sciertific and technical instituion. It is
therefore anindependent organization In Europe, CEN works in partnership wththe
European Committee for Hectraechnical Sandardization (CENELEQ andthe

Eur opean Tel eco mmuni cations Sandards Institute (ETSI).

CENSs missionisto promote vol untarytechnical har nmonizationin Europe in
conj unction wth worl dwide bodies and its partners in Europe. Har moni zation
di mnishes trade barriers, pronotes safety, allows interoperahility of products,

systens and services, and pronotes comnon techni cal understandi ng ( TSE, 2006).

Funded by European Uhion, thereis a programne devel oped by CENin 2002 to
support tothe qualityinfrastructure in Turkey. The nane of the prgect is Turkey-
MSTQ
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Since Turkey has been arecognized a candi date country for ne nbership of the
European Uhionin December 1999 the Turkish governnent isrequiredtofuly
har moni ze wththe acquis communutaire. Therefore Turkey- MSTQ prgect is

desi gned to support Turkey s private and public sectors inthe process of technical
har noni zation and aligning of their qualityinfrastructure wththat of the EUinthe
areas of drect relevance tothe Qustons Uhion Agreenent, nore specifically inthe
parts concerned wthtechnical barrierstotrade. The target groups for the prgect are
officals and e npl oyees fromthe Turkish private and public sector invd ved inthe
har noni zati on process. The Turkish private sector will for mthe uti nate group of
beneficaries of the programne, asthey wll be able to profit fromthe enhanced
qualityinfrastructure and the renoval of technical barriers totrade.

513 The European Commttee for Hectrotechnicd Standard zation
(CENELEQ):

CENELEC s a non-profit technical organization set up under Bel gianlawand
conposed of the National Hectratechnical Gommittees of 23 European countries. In
addition, 12 National Committees from Central and Eastern Europe are partid pati ng
in CENELEC work wthan Afiliate status including Turkey.

CENELEC e mbers have been wor ki ng toget her inthe interests of European

har moni zati on since the 1950s, creating bath standards requested by the market and
har nmoni zed standar ds insupport of European legislation and which have hel pedto
shape the European Internal Mrket. CENELEC works wth 35 000 technical experts
from22 European countries. Its work drectlyincreases narket patertia, encourages
technal ogical devel opnent and guarantees the safety and health of consumers and

wor kers.

CENELECs missionisto prepare vol urtary electrotechnical standards that help
devel opthe Sngle European M ket/ European Economc Aea for eectrical and
el ectroni c goods and services renovi ng barriers totrade, creating new narkets and
cutting conpliance costs (TSE 2006).

514 The European Teleco mmunications Sandards Irstitute (ETSI):

As one of the three officiall y recogni zed European Sandards O ganizations (ESO),
the European Tel eco mmunications Sandards Institute (ETSI) is actively
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partid pati ng and supporting i nitiati ves wthin cdlaborative franewor ks such as the
Infor mation and GCommuni cations Technol ogies Standards Board (I CTSB), G obal
Standards Gollaboration (GSCO), and Gobal Radio Sandard zation (RAST).

Based on its extensi ve experience wth fixed net wor k standar di zati on and its leadi ng
position in standardizing mobile communications, ETSI highlights the need for
bridgi ng the gap bet ween dfferent d nensions of traditional tel eco mmuni cations,
Internet Pratocal (I1P), and broadcasting environments by falowng the narket trends

and creati ng key synergies.

Recognizing its wvell-established rd e of fostering the convergence of energing
technd ogies, ETSI forges and strengt hens the industrys callaborationinthe
devel oprent of future worl d- wde applicable standards. ETSI encourages the
creation of asound partnership cli nate dealing wththe convergence of d verse
mar kets and technol ogies build ngthe future of the industry (ETSI, 2006).

515 Turkey, European Union and Standardi zation:

TSEis an affiliae ne mber of CENand CENELEC since 1991 Having started an
intiative to becone aful nenber of bath organizations inthe recent years, TSEis
currently carrying out the task of har moni zation of Turkish Sandards wthEU
standards as part of Turkey’s obligations wthinthe context of the Turkey-EU
relationship Inorder todothis, TSEis actively fdlow ngthe standard zation
actiuvities of CENand CENELEC and about 85 percent of existing CEN and
CENELEC standards have already been adopted as Turkish Sandards and the
unadopted standar ds, includi ng the new ones, are beingincludedinthe

standar di zati on work programmre of TSE

It is veryi nportant that the representatives of the Turkishindustry sector are
contributing vol untarilyto the Technical Commttee work by giving their opi nions
about the related docunentationin order that TSE is ableto carry out its

standar di zati on activties parallel tothose of CENand CENELEC TSEis also a part
of the common certification syste mwthinthe European Uhion such as CCA HAR
KEYMARK Thus, TSEis ableto offer sorme convenience inthis context for the
Turkishindustry sector by the mutual recognition of certificates (TSE 2006).
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52 Quality Assurance for Doors, Door Franes and Door Hardware:

521 Quality Assurance for Doors:

TS 11797 EN 947- Hnged and pi voted doors- Deter mination of the
resistance to vertical load: This standard applies toall vertically hinged or

pi vated doors.

TS 12225 Door and wndows- Unpl asticized PVG Manuf act uri ng
workshops- Genera rues: This standard cover door and wndows unpl astid zed
PVC nanufacturing workshops general rues.

TS 12558 The aut horized mai ntenance and repai r servi ces- Furniture
industry- Systens of door and wndow Wod nmeta and or PVG Gnera
rues: This standard covers al wood, netal and' or PVC door and wndow of the
authorized nai ntenance and repair services of general rues

TS 12655 Seel doors: This standard covers steel doors which prohihit

unaut hori zed entrance to buil d ngs

TS 1905 Prefabricated Wooden Doors: This standard specifies, dassification,

properties, sanpling testing and narking of wooden doors.

TS 2254- Synbolic Designation of Drection of A osi ng and Faces of Doors,
W ndows and Shutters: This standard covers componernts the leavers of which
move around one nore vertical axes and does nat appl y to conponents the leaves
of which nove around horizontal axes o nove by translation

TS 2255- Doors — Ter mnol ogy: This standard covers ter mnol ogy for doors.

TS 4644 EN 12211 - Wndows and doors - Resistance to wnd |l oad - Test
met hod: This standard defines the nethod of the test to deter mine the resistance
to wnd load for conpl etel y asse bl ed wndows and doors of any naterials when

submttedto positive and negative test pressures.

TS 538: Mitchboarded Door Wngs: This standard specifies the dassification
properties, sanpling, testing and nmarking of natchboarded door wngs.

TS 539 - Panelled Gazed Panelled and Gazed Woden Door Wngs: This
standard specifies the dassification properties, sampling testing and marking of
panelled dazed panelled and dazed wooden door wngs for buil dngs
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TS 6007 EN 949 - Wndows and curtai n walling doors, Hinds and shutters-
Deter ninati on of the resistance to soft and heavy body i npact for doors: The
standard specifies the nethod to be usedto deter mne the danage caused by
string wth a soft and heavy body the face of a d osed door leaf fixed initsown
door frane as part of a doorset.

TS 675 Huwush Wod Door Wngs: This standard specifies the dassification,

properties, sanpling testing and narking of flushwood door wngs.

TS 7396- Fre Tests - BEval uation of Perfor mance of Snoke Gontra Door
Assenblies-Part 1: Ambient Te mperature Test: This standard incl udes a
met hod for assessing the perfor mance of door and shutter asse nblies intendedto

act as barrierstosnokein afire

TS EN 1026- Wndows and doors - Ar per neability - Test nethod: This
standard defines the conventional nethodto be usedto deter mine the air
per neability of conpl etely asse mbled wndows and doors of any material, when

submttedto positive or negative test pressures.

TS EN 1027- Wndows and doors - VMdtertightness - Test nethod: This
standard defi nes the conventional nethodto be usedto deter mne the

wat erti ght ness of conpl etely asse mbled wndows and doors of any naterials.

TS EN 1121- Doors — Behavi or bet weentwo dfferent cli mates — Test
met hod: This standard defines the test nethod tobe used for deter mningthe

behavi or of door leaves and doorsets bet weent wo different di nates.

TS EN 1191- Wndows and doors- Resistance to repeated openi ng and
closing- Test nethod: This standard specifiesthe nethodto be usedto
deter mne the nechanical durability of door sets and the opening parts of
wi ndows after a defined number of operating cycles

TS EN 1192- Doors- Qassification of strength requ re nents: This standard,
provides a neans of cassifying where appropriate the perfor mance of door
leaves door franes door sets and door asse nblies accordingtotheir strengthin
resisting vertical load statictarsion soft and heavy body i nmpact and hard body
I npact.
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TS EN 12207- Wndows and doors- Ar per neability- @ assification: This
standard defines the dassification of test results for conpl etely asse nbl ed

wi ndows and doors of any materials after testingin accordance wth EN 1026

TS EN 12208- WWndows and doors- Waterti ght ness- G assification: This
standard defines the dassification of test results for conpl etely asse nbl ed
wi ndows and doors of any after testing in accordance wth EN 1027 " Wndows

and doors - \Mtertightness - Test net hod".

TS EN 12210- Wndows and doors - resistance to w nd | oad — d assification:
This standar d defines the dassification of test results for conpl etely asse nbl ed
wi ndows and door of any naterials after testing inaccordance wth EN 12211

“Wndows and doors- Resistance to wndload — Test nethod”.
TS EN 12217: Doors - Operati ng forces - Requi re nents and cl assificati on

TS EN 12219: Doors - Qi maticinfl uences - Requi re nents and cl assification:
This standard applies todoor leaves and doorsets tested i naccordance whit prEN
1121-2 and pr EN 1294

TS EN 12400: Wndows and pedestrian doors - Mechanica durahility -
Requi re nents and cl assification: This standard specifies a neans of dassifying
opening wndows and pedestrian doors accord ng tothe perfor mance when

subjectedto repeated openi ng and cl osi ng.

TS EN 12412-2- Ther nal perfor mance of wndows, doors and shutters -
Deter nination of ther mal trans mittance by hot box nethod - Part 22 Framnes

TS EN 12412-4- Ther mal perfor mance of wndows, doors and shutters -
Deter mination of ther mal trans mttance by hot box nethod - Part 4 Roller
shutter boxes

TS EN 12424-Industriad commnercia and garage doors and gates- Resistance
to wndload Qassification: This standard specifies the dassifications for wnd

load for doorsina closed position

TS EN 12425-Industriad comnercia and garage doors and gates- Resistance
to water penetration Qassification: This standard specifies the cl assifications
for resistance to water penetration for doors ina dosed position whentested in
accordance wth EN 12489,
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TS EN 12426: Industrial comnercid and garage doors and gates- Ar
per neahility- Test nethod: This standard specifies the dassifications for air
per neability for doors ina closed position when tested in accordance wth 12427.

TS EN 12427 Industrial comnercia and garage doors and gates- Ar
per neahility- Test nethod: This standard specifies atest nethod for

deter mningthe air per neability for doors ina dosed position

TS EN 12428: Industrial commnercia and garage doors and gates- Thermal
trans mttance- Requirenments for the cacu ation: This standard specifies the
calculationrequirements for the ther mal trans mittance for doorsina dosed

position

TS EN 12433-1-Industrid, comnercia and garage doors and gates-

Ter mnol ogy- Part 1. Types of doors: This European Sandard specifies the

ter mnol ogy for doors gates and barriers intended for instalaioninareas inthe
reach of people for whichthe nainintended uses are gving safe access for goods
and vehicles acconpanied by persons inindustria and comnercia pre mses and

inresidential garages.

TS EN 12433-2-Industrid, comnercia and garage doors and gates-

Ter mnol ogy- Part 22 Parts of doors: This standard specifies the ter ns for parts
of nost types of doors gates and barriers in common use. The ter n$ used are also
applicable for barriers.

TS EN 12444-Industriad comnercia and garage doors and gates- Resistance
to wndload Testing and cacu ation: This standard specifies the test nethod
and/ or calcul aion of resistance to wnd load for doors ina dosed position

TS EN 12489 Industrid, comnercia and garage doors and gates -
Resistance to water penetration- Test nethod: This standard specifies the test
met hod for deter mini ng the resistance to water penetration for doorsina closed

position
TS EN 12519- Wndows and pedestrian doors - Ter m nol ogy

TS EN 129- Mthods G Testing Doors - Test For Defor mation In Torsion of
Door Leaves: This standard specifies the nethod to be usedto deter mne the
residual defor mation of a door after static stress intorsion
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TS EN 1294- Door leaves - Deter mination of the behavior under humdty
vari ati ons i nsuccessi ve unifor mcli nates: This European Sandard describes
the nethod whichisto be usedtotest the behavior under humdity variations of

door leaves placed insuccessive unifor mcli nates.

TS EN 130- Mthods of Testing Doors; Test for the Change in Siffness of the
Door Leaves by Repeated Torsion: This standard describes the nethodto be
usedto deter mne the change instiffness of a door leaf after periodcal stressin

torsion

TS EN 13123-1- Wndows, doors and shutters - Expl osi on resistance;
Requi re nents and cl assification - Part 1. Shock tube

TS EN 13123-2- Wndows, doors and shutters - Expl osi on resistance -
Require nents and cl assification - Part 22 Range test

TS EN 13124-1- Wndows, doors and shutters - Expl osi on resistance; Test
method - Part 1. Shock tube

TS EN 13124-2- Wndows, doors and shutters - Expl osion resistance; Test
met hod - Part 22 Range test

TS EN 13241-1-Industrid, comnercid and garage doors and gates - Product
standard - Part 1: Products wthout fire resistance or s noke contra
characteristics: This standard specifies the safety and perfor nance requirements
for doors, gates and barriers, intended for installaion in areas inreach of persons,
and for whichthe nainintended uses are gving safe access for goods and
vehicdes acconpanied or driven by persons inindustrial, comnercia o

residential pre mses.

TS EN 1522- VWndows, doors, shutters and dinds - Bullet resistance -

Requi re nents and d assification: This standard defines the require nents and
classificaionthat wndows, doors, shutters and blinds rust satisfy whentestedin
accordance wth EN 1523

TS EN 1523- VWndows, doors, shutters and dinds - Bullet resistance - Test
met hod: This standard defines attest procedure to per mit dassification of the
bullet resistance of wndows, doors, shutters and blinds (conplete wththeir
infillis)
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TS EN 1529- Doors leaves- Height, wdth thckness and squareness-

Tol erance casses: This standard g ves the tderance li mts for specified

di nensions of height, wdth and thickness, and for squarenes of door leaves. It
applies to door leaves which are supplied wthout and i ndependert of, any

frames. It does nat applytothe leaves of door sets.

TS EN 1530: Door leaves- Genera andlocal flat ness- Tolerance classes: This
standard g ves the tderances li nits for general and local flatness of door leaves.
It applies to door leaves which are supplied wthout and i ndependent of any

frames. It does nat apply tothe leaves of doorsets.

TS EN 1634- 1- F re resistance tests for door and shutter asse nblies- Part 1:
H re doors and shutters: This standard incl udes deter mnation of fire resistance
test nethods of doors and shutters which are intendedto use for assenbling irno
vertical e nbers gaps

TS EN 1634- 3- F re resistance tests for door and shutter asse nblies - Part 3
Snoke contrd doors and shutters: This part of EN 1634 specifies a nethod
deter mning the leakage of cd dsnoke fromone side of a door asse nblyto under

the specifiedtest conditions

TS EN 477- Unpl asticized pol yvi nyicH ori de (PVG- U profiles for the
fabrication of wndows and doors- Deter mination of the resistance toimpact
of main profiles by the falling nass: This standard specifies a nethod for the
deter mnation of the resistance toi npact by afaling mass a 10 C of

unpl asticized pa yvinyichl oride (PVG U nain profiles for the fabricati on of

wi ndows and doors for the assess ment of the extrasion

TS EN 477- Unpl asticized pol yvi nyicH ori de (PVG- U profiles for the
fabrication of wndows and doors- Deter mination of the resistance toimpact

of main profiles by the falling nass

TS EN478. Unpl asticzed pa yvi nyicH oride (PVG U profiles for the

fabrication of wndows and doors- Appearance after exposure at 150 C- Test
met hod: This standard, specifiestwo nethods for the deter mination of the effect
of heat on unplasticdzed pol yvi nyichl oride (PVG U profiles for the fabrication of

wi ndows and doors.
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TS EN 479 Unpl asticized pol yvi nylcH ori de (PVG- U profiles for the
fabrication of wndows and doors- Deter mination of heat reversion: This
standard specifies a nethod for the deter mnation of the heat revesion of

unpl asticized pol yvi nyl chl oride (PVG U prafiles for the fabrication of wndows
and doors by atest a 100 C inan oven

TS EN 513- Unpl asticized pol yvi nyi cH ori de (PVG- U profiles for the
fabrication of wndows and doors- Deter mination of the resistance to
artifidd weathering: This European Sandard specifies a nethod for exposing
test pieces froman unplasticzed po yvinyichloride (PVG U profile for the
fabrication of wndows and doors to a xenon arc laboratory light source inorder
toassess changes ini npact strength and color. The nethod given on 8 10 (b) is
the reference nethod of col or neasure nent.

TS EN 514- Unpl asticized pol yvi nyl cH ori de (PVG U profiles for the
fabrication of wndows and doors- Deter mination of the strength of welded
corners and T-jaints: Unhplasticzed pd yvi nyl chol oride (PVG U profiles for
the fabrication of wndows and doors- Deter mination of the strength of welded

corners and T- jants.

TS EN 950- Door leaves - Deter mination of the resistance to hard body
i npact: This standard specifies the nethod to be usedto deter mne the danage
caused to a door leaf by the i npact of a hard body.

TS EN 951- Door leaves - Mthod for neasure ment of height, wdth
thickness and squareness: This standard applies to all rectangular door leaves
andthe neasurable paranmeters of doors of a her shapes. This standard specifies
the nethodto be usedtonmeasure the d nensions of height, wdh and thickness
and defects of squareness of door leaves.

TS EN 952- Door leaves - Gnera andlocal flatness - Masure nent nethod:
This standard specifies the nethod to be usedto neasure the deviaions in

general and local flaness of door leaves

TS EN1SO 10077-1- Ther mal perfor mance of wi ndows, doors and shutters
Calcu ation of ther mal trans mttance- Part 1: S nplified nethod (I1SO
10077-1: 2000)
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TS EN1SO 10077-2- Ther mal perfor mance of wi ndows, doors and shutters -
Calcu ation of ther mal trans mttance - Part 22 Nunerical nethod for frames
(1SO10077-2: 2003)

TS ENI1SO 12567-1- Ther mal perfor mance of wi ndows and doors -
Deter nination of ther mal trans mttance by hot box nethod - Part 1:
Co npl ete wndows and doors: This standard specifies a nethod neasure the

ther mal trans mttance of a door or wndowsystem

TS 1SO 7894 Partitions Made of Gomponents- Test For Resistance to
W nd (Satic Pressure and Samm ng Doors): This standard defines the
met hod to be used for testing the resistance to positive and negative static air

pressure of conplete partitions nade of conponents.

522 Quality Assurance for Door Franes:

TS 1904- Door franes- Steel sheet: This standard contains external and inter nal

door franes fabricated for m mld steel sheet

TS 806-Interior Wbod Door Franes: This standard specifies the dassification
sanpling testing and narking of interior wood door franes.

523 Quality Assurance for Door Hardware:

TS 1229- Accessories for doors: This standard covers the door handl e, the door
pivat and pin the door latch the door stopper, the door bunper and the safety
chainfor a door hardware

TS 179- Door locks: This standard covers doors locks for buil d ng

TS 2018- Mvdul ar Goordi nati on- CGoord nati ng S zes for Doorsets- External
and Internal: This standard covers the coord nating sizes for doorsets of all
materialsto be usedin buildngs and which wil fill coord nati ng spaces in

di mensionally coordinated buil d ngs.

TS 5884- Doorsets - Saticload ng test: This standard conprises test of
doorsets-static | cadi ng

TS 5909- Doorsets - Deter nination of dosi ng force: This standard conprises

deter mnation of dosing force of doors.
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TS EN 1154- Buil d ng hardware — Gontraled door dosing devices —

Requi re nents and test met hods: This standard specifies require nents for
contrdled door c osing devices for swng doors, such devices being nounted on
or inthe frane, on or inthe door, arinthe floor.

TS EN 1155 Buil d ng hardware - Hectricdly powered hol d-open devices for
sw ng doors - Require ments and test net hods: This standard specifies
requirenents for separate hd d-open devices and also for hd d-open nechanisnsg
incorporatedina door coser.

TS EN 1158- Buil d ng hardware - Door coord nator devices - Requi re ments
and test nethods: This standard specifies requirements for the fdlow ng door
coord nator devices for use on double leaf swng doors: - separately nounted
door coordinator devices; - Coordinator nmechanisnes incorporatedin door
closers; - coordinator nechanisns incorporatedin door dosers wth electrically

powered hal d-open dewi ces.

TS EN 12046-2- Qperating forces - Test nethod-Part 22 Doors : This
standardis for hinged/ pivated and slid ng doorsets wthlaches, for pedestrian
use. It defines the test nethods to deter mine the forces to oper/dose doors and to

engage/release and | ock/unl ock the hardware using a key or handle.

TS EN 12051- Buil d ng hardware- Door and wndow bolts- Require nents
and test net hods

TS EN 12365-1- Buil d ng hardware - Gasket and weat herstri ppi ng for doors,
w ndows, shutters and curtain walling - Part 1. Perfor mance requ re nents

and cl assifi cation

TS EN 12365-2- Buil d ng hardware - Gasket and weat herstri ppi ng for doors,
w ndows, shutters and curtain walling - Part 2 Li near conpression force
test net hods

TS EN 12365-3 Buil d ng hardware - Gasket and weat herstri ppi ng for doors,
w ndows, shutters and curtain walling - Part 3: Deflection recovery test
met hod
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TS EN 12365-4 - Buil d ng hardware - Gasket and weat herstri ppi ng for
doors, wndows, shutters and curtain walling - Part 4. Recovery after
accel erated agei ng test net hod

TS EN 1527- Buil d ng hardware - Hardware for slid ng doors and fd dng

doors - Require nents and test net hods

TS EN179-Bulld ng hardware - Energency exit devices operated by a lever
hand e or push pad - Requi re nents and test nethods

TS EN 179 AC+Al- Build ng hardware - Energency exit devices operated by

alever hande or push pad - Requirenents and test nethods

TS EN 60730-2-12/ Al- Autonatic electrica controls for househol d and
si mlar wse part 2-12: particu ar requ re nents for electricaly operated door
locks (Anmendnent 1)
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6. ANALYSIS OF DOORS AND DOOR HARDWARE VERSUS QUALITY
CONTROL:

6.1 Analysisof US Quality Assurance:

6.11 Analysis of Doors versus Quality Assurance:

Based on descriptions made regard ng doors and applicable qualityrequire nents for

doorsin USA the fdlowi ng natrixtable may be used

Table 1 1: Door Miteria versus Door Function MitriXx

Holl ow Cor e Soli d Core Wood Holl ow Core Solid Core Metd .
Wood Door Door Metd Door Door A umi num Door
Test fa Test fa
Snoat hness & Snoot hness &
Door Warp and Door Warp and SO-100-91 SO-100-91
Thi ckness (AW) Thi ckness (AW) SO-105-92 SO-105-92
NWMAL. S 1-73 NWMAL. S 1-73 SO-109- 88 SO-109- 88 ASTM B 209- 96
ANS/ WDMAI. S ANS/ WDMAIL. S SO-110-84 SO-110-84 ANS Al1151
Passage 1-A 1-A ANS Al115.1 ANS Al115.1 ASTM B 209 96
Door ANS Al115.1 ANS Al151 DH Al115 DH Al115 AAMA 501 1-94
Bull et
Resi st ant
Door
ASTM B 209- 96
Soundpr oof ANS A1151
Door ASTM E 336-97 ASTM E 336-97 ASTM E 336-97 ASTM E 336-97 ASTM E 336-97
NFPA 80 NFPA 80 SDO-107-84 SDO-107-84
ASTM E 2074-00 ASTM E 2074-00 ASTM E 2074-00 ASTM E 2074-00 ASTM E 2074-00
Fire ANS A2 2 ANS A2 2 ANS A2 2 ANS A2 2 ANS A2 2
Resi st ant NFPA 252 & NFPA 252 & NFPA 252 & NFPA 252 & NFPA 252 &
Door NFPA 80 NFPA 80 NFPA 80 NFPA 80 NFPA 80
Insu a ed
Door
Test fa Test far
Snoat hness & Snoot hness & SO-100-91 SO-100-91
Door Warp and Door Warp and SO-105-92 SO-105-92
Thi ckness (AW) Thi ckness (AW) SO-109- 88 SO-109- 88
NWMAIL. S 1-73 NWMAIL. S 1-73 SO-110-84 SO-110-84 ASTM B 209- 96
ANS/ WDMAI. S ANS/ WDMAI. S ANS Al115.1 ANS Al115.1 ANS A115.1
Sid ng Door 1-A 1-A DH Al115 DH Al115 ASTM B 209 96
Test fa Test far
Snooat hness & Snoot hness & SDO-100-91 SDO-100-91
Door Warp and Door Warp and SO-105-92 SO-10592
Thi ckness (AW) Thi ckness (AW) SO-109- 88 SO-109- 88
NWMAIL. S 1-73 NWMAIL. S 1-73 SDO-110-84 SDO-110-84 ASTM B 209 96
ANS/ WDMAI. S ANS/ WDMAI. S ANS Al115.1 ANS Al115.1 ANS A115.1
Fo d ng Door | 1-A 1-A DH A115 DH Al115 ASTM B 209- 96
Aut o mati ¢ ASTM B 209 96
Swi ng ng ANS A1151
Door ASTM B 209- 96
ASTM B 209- 96
B-Fddng ANS A115.1
Door ASTM B 209- 96
ASTM B 209- 96
Revad vi ng ANS A115.1
Door ASTM B 209- 96
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6.12 Analysis of Door Frames versus Quality Assurance:

Based on descriptions nade regarding door frames and applicable quality

requirenents for door frames in USA the fdlowng natrixtable nay be used

Table 122 Door Frane versus Door Mitrix

. Pressed Sed .
Li ght- Gauge Aunmnum
Wood Fane Meta Frane (Hdlow Metd) Frane
Franme
Test far
Snoot hness &
Door Warp and
Thi ckness
Holl ow (AW)
ggro? Wood | NwmA LS 1-
73
ANS/ WDMA
I.S1-A
ANS Al115.1 -
Test far
Snoaot hness &
Door Warp and
Thi ckness
Solid Core (AW)
Wood Door | NWMAI. S 1-
73
ANS/ WDMA
.S1-A
ANS Al115.1 -
SO-100-91 SO-100-91
Holl ow SO-105-92 SO-105-92
Core Metd SO -109- 88 SO -109- 88
Door SDO-110-84 SDO-110-84
ANS Al115.1 ANS Al115.1
- DH Al115 DH Al115 -
SO-100-91 SO-100-91
SD-105-92 SD-10592
Solid Core SD-109- 88 SD-109- 88
Met d Door SD-110-84 SD-110-84
ANS A1151 ANS A115.1
- DH A115 DH A115 -
Aumnum ASTM B 209- 96
Door ANS Al15.1
- - - ASTM B-209-96
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6.1 3 Analysis of Door Hardware versus Quality Assurance:

Based on descripions nade regarding door hardware and applicable quality

requirenents for door hardwarein USA the fdlow ng natrixtable nmay be used

Table 13 Door Hardware versus Quality Sandard Mitrix

Quality Sandard

ANS/BHMA 1561 1
ANS/DH 115 1G
NFPA 80, 101, 105

Butt Hnges

ANS/BHMA 156. 2
Lock and Latch Sets ANS/BHMA 156. 13
ANS/DH 115 1G
NFPA 80, 101, 105

ANS/BHMA 156.3

Exit Device ANS/DH 115.1G
NFPA 80, 101, 105

oor G ANS/BHMA 156. 4

oor G oser ANS/DH 115.1G
NFPA 80, 101, 105
hreshg d ANS/BHMA 15621

ANS/DH 115 1G
NFPA 80, 101, 105

ANS/BHMA 156.23
ANS/DH 1151G
NFPA 80, 101, 105

H ectr o- Magneti c Lock

ANS/BHMA 156. 26
ANS/DH 1151G
NFPA 80, 101, 105

Conti nuous Hnge

ANS/BHMA 156. 30
ANS/DH 115 1G
NFPA 80, 101, 105

H gh Security Gfinder

ANS/BHMA 156. 31
ANS/DH 1151G
NFPA 80, 101, 105

B ectric Srike
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6.2 Analysis of US versus Turkish Quality Assurance:

6.21 Analysis of US versus Turkish Quality Assurance for Doors:

In order to conpare and understand the dfferences bet ween USA and Turkey when

it comes to quality standards of doors, the falowng matrix nay be used:

Table 1 4. Mtrix Table of US versus Turkish Quality Assurance for Doors

Cat egory

USA S andards

Turki sh S andar ds

Ana ysi s

Test fa Smoathness & Door
War p and Th ckness (AW),
NWMAIL. S 1-73 ANS/ WDMA
I.S1-A ANS Al1151 SD-100
91, SO-10592 SO-109- 88
SO-110-84, ASTM B 209- 96,
ANS A115 1, ASTM B 20996,

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 12217to TS EN

Turki sh standar ds cat egori ze
doors based onfuncti ondity a
the acti on, however

cat egori zai on based on

Passage Door | AAMA 501 1-94 12519 mat erid isna very comnon.
Bull &
Resi g art
Door TS EN 1522, TS EN 1523 No US datato conpare
ASTM B 209- 96
Soundpr odf ANS A115.1
Door ASTM E 336-97 No Turkish datato conpare
NFPA 80
ASTM E 2074-00 Unlike US standards, Turkish
Hre Ressat | ANS A22 TS 7396, TS EN 13241-1, TS fireraing sandards are na
Door NFPA 252 & NFPA 80 EN 1634-1, TS EN 1634-3 ca egorized based on naterids
TS EN 12412-2, TS EN 12412-
4, TS EN 12428, TS ENI SO
Insu & ed 10077-1, TS ENI SO 10077-2
Door TS ENI SO 12567-1 No US datato conpare
Test fa Snoat hness & Door
War p and Th ckness (AW),
NWMA L. S 1-73 ANS/ WDMA
I.S1-ASO-100-91, SO-105 92,
SO-109-88 SO-110-84, ANS
A115.1, DH Al115 ASTMB
209-96, ANS Al115.1, ASTMB
9idng Door 209- 96 No Tukish datato conpare
Test fa Snoat hness & Door
War p and Th ckness (AW),
NWMAI. S 1-73 ANS/ WDMA
I.S1-A SO-100-91, SO-105
92 SDO-109-88 SD-110-84,
ANS A115 1 DH All5 ASTM
B-209-96, ANS Al115 1 ASTM
Fd d ng Door B-209- 96 No Turkish datato conpare
Aut o nreti ¢ ASTM B-209- 96
Sw ng ng ANS A1151
Door ASTM B 209- 96 No Turkish datato conpare
ASTM B 209-96
B-Fddng ANS A1151
Door ASTM B 209- 96 No Tukish daato conpare
ASTM B-209- 96
Revd \ing ANS A1151
Door ASTM B 209 96 No Turkish datato conpare
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6.22 Analysis of US versus Turkish Quality Assurance for Door Franes:

In order to conpare and understand the dfferences bet ween USA and Turkey when

it comes to quality standards of door franes, the followng natrix nay be used:

Table 15 Mtrix Table of US versus Turkish Quality Assurance for Door Franes

Cat egory USA Sandards Turki sh Sandards Analysi s
Test for Snoat hness &
Door Warp and
Wood Thi ckness (AW)
Fane NWMAI. S 1-73 TS 806
ANS/ WDMAL. S 1-A
ANS A115.1
SO -100-91
SO -10592
Li ght- Gauge SD-109- 88
Metd Frame SH-110-84 Thereis no sandard by
ANS Al115.1 .
DH Al15 TSEregard ng L ght-
Gauge and Aunmnum
Door Fanes
SO -100-91
P‘Sesezed SO-105 92
(Hdl ow SO-109-88 TS 1904
Metd) SD-110-84
Frame ANS Al115.1
DH Al115
Auminum ASTM B-209-96
ANS A115.1
Fane

ASTM B-209-96

65




6.23 Analysis of US versus Turkish Quality Assurance for Door Hardware:

In order to conpare and understand the dfferences bet ween USA and Turkey when

it cormes to quality standards of door hardware, the fdlowng natrix nay be used

Table 1 6: Mtrix Table of US versus Turkish Quality Assurance for Door Hardware

Cat egory USA S andards Tur ki sh Sandar ds Analysi s
. ANS/BHMA 1561 1
Burt Hnges ANS/DH 115 1G
NFPA 80, 101, 105
ANS/BHMA 156.2 | TS 179
Lock and Lach Sets ANS/BHMA 156.13 | TS 2018
ANS/DH 1151G | TS 5884
NFPA 80, 101, 105 | TS 5909
. . ANS/BHMA 1563
Bt Device ANS/DH 1151G | TS EN 179
NFPA 80, 101, 105 | TS EN 179 AC+Al
boor @ ANS/BHMA 156 4
or Loser ANS/DH 115 1G
NFPA 80, 101, 105 | TS EN 1154 Thereis no
standard by TSE
TS EN 12365 1 _regard ng but
Threshd d ANS/BHMA 156. 21 h nges, cortinuous

ANS/DH 115 1G
NFPA 80, 101, 105

TS EN 12365-2
TS EN 12365-3
TS EN 12365-4

H ectro- Magneti ¢ Lock

ANS/BHMA 156. 23
ANS/DH 115 1G
NFPA 80, 101, 105

TS EN 1155

Conti nuous Hng

ANS/BHMA 156. 26
ANS/DH 115.1G
NFPA 80, 101, 105

H gh Security Gfinder

ANS/BHMA 156. 30
ANS/DH 115 1G
NFPA 80, 101, 105

H edric Srike

ANS/BHMA 156. 31
ANS/DH 115.1G
NFPA 80, 101, 105

TS EN 60730 2
12/ A1

h nges and security
cyli nder
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7. CONCLUSI ON

The g obal pressure onthe Turkish door and door hardware industry is increasing
day by day. Mbst conpanies fromthe Uhited Sates, European Uhion and Asia

(especidly India and China) are challenging the Turkish door and door hardware
conpanies by providing conpetitivel y priced high-quality goods and services. In

order to stay conpetitive, the Turkish counterparts shoul d adopt ne w changes.

This thesis was preparedin order toshed light onhowthe Anerican and Turkish
door and door hardware industry functions froma quality i nprove ment and
standards frompoint of viewsothat it coul d present sd utions tothe Turkish door
and door hardware industry, architects, testing agencies, i nporter/exporters, and

lawmakers.

It is very utal for the Turkish door and door hardware industryto work closely
toget her wth governnent and self-acting agencies in order to advise or i nprove
areas of standardi zation of the industry. The main goals shoul d be devel oping and
monitoring perfor mance standards for doors and door hardware along wth

pronoting the standar di zati on of specifications and nethod of testing Providingthe
industry wththe quality standard wll enable the Turkish door and door hardware

conpanies to conpete successfullyinthe national and gl obal arena

The natrixtables shown in Part 6 regard ng door, door frane, and door hardware can
be used for various reasons: The first natrixtade groups are useful to understand the
U S quality standards specified for doors and door hardware. They are also very
vital whenthereis a need to conduct quality anal ysistothe doors, door frames and

door hardware that are exported from USA

The second group is useful to understand the dfferences bet ween those t wo countries
when it cones to quality standards of doors and door hardware. It isi nportart for an
architect or an owner to see what qualitythey are getting from USA It isimportant
for Turkishlawnakers o testing agencies to see the dfferences sothat they could
see what USA offerstoimprove the quality standards of doors and door hardware in
Turkey. Itis asoi nportant for the Turkishi mporter/exporter to see whet her what
USAsellsto Turkey has the quality standards prom sed
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OZGECM S

1977 yilinda Istanbul’da dogdu. 1992-93 &greti myilinda Kiiltir Fen Lisesi’nde
basladg lise efitimni 1994-95 &gretim yilinda bitirerek Istanbul Teknik
Uni versitesi M marlik Fakiiltesi M marlik Boliimii’ nde lisans egiti mne baslad.
Lisans derecesini Te mmuz 1999’ da al nasinin arcindan istanbul Tekni k Uni versitesi
Fen Blinheri Enstitisii M narlik Anabili mDal1 Yapr Blgsi Program’nda butezin
konusu hakkinda Yiiksek Lisans ¢alis masina baslad.
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