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o FOREWORD 

Following • Congressional mandate· to develop!! new .. and improved ~bnique~ sysleJIUI. and equipment to 
strengthen law enforcement and criminal justice. the National 'Institu~.of taw Enf()rcement and Criminal lustice. nMi 
the National Institute of Justice (NU), establi5bed the Lsw Enf~rcementStand.rds LabQ,ratory (LEsL) at the Na~Gnal 
Bureau of Standards. LESL's function is to conduct research that will assist law enforcement and criminal justice 

"agencies in the selection Iln~~ocurement ~! quality equipment. Co . 

In response to priorIties established by NJ..[,,'LESL is: (1) Subjecting exisriJ!g equipment to laboratory testing 
and evaluation ~nd (2) condllcUng

C 

research f9,ading to the development of several series of documents, including' 
national voluntary equipment stand,Q:d!, user guides, ana technical reports. 

This document,~U-STJ)'()3i8.00. PhYlli..:al Security of Sliding Glass Door Units, is a law enforcement 
equipment standard tfey~foped hy LES~ and approved and ~ issued by NU. Additional standards as well as other 
documents are hemg issued under the LESt program in the &feu of protective equipment, collluDunications 
equipment, !le<furlty systems, weapone, emergency eq'tipmeJrt, investigative ai4s, vehicleS aria clothing. 

~ '!1Ps ~ipment standard 'is. technical dooument,c:onsisting of performaneo ~~d other requirements together with 
/ • description of test method&. Equipment whif;b can mllet these requirements is o(superior quality and is suited to the 

,Dtoos of I~w enforcement agencies. Rurchuers can 1I1se the te~t methods delicrlbed in this standard :to, determin~ 
firsthand wheth~r a particular equipment item meets I~e requirements of the standard, or they "ay have the tests 

---- I J 

conducted on "their behal( hI • qualified testing labo,ratory. Law enforcement personnei may also reference t,bis 
standard in purchase docum~fDU and require t,bat oy etJuipment offered for purchase meet its requirements and that 
this c:ompliance be eidtergudranteed by the vendor or attested to by an independent testing raboratory. 

The necessarily tecbnir.al nature of this NU standlud, and its special focus as ,a procurement aid. make it of 
limited use to those wbo seek general guidance concerning the physical security of sliding glass door units. The User 
Guide Series is desi~ed to fill that: need. We plan to issue guides to various items of law e~(orcem~9t equipment as 
soon .u possible. wl'tfun the constraints of available fundiniS anrl the overall NU program. 

The user guides being issued Ilreb"ighty te.dable ~pd ff.ttJrial in nature in contrast to the standards" whjch are 
bighly 1etlnEcaland iilt~ for laboratory use by: 'tt1ChDicab personnel. The guides provide, in non-technical 
language, information for purChasing agents and other jntereste« JW!rsoDS ~ concerning thecapahilities of equipm'Wt 

. currently, available. They may then $elect equipment appropriate to tile performance required by tbeu- agency. 
NIl sta~dardi!t are subjected to continuing review.·· Technical comments and recommended revisions are invited 

from all interested parties. Suggestion& should be addressed to the Program Manager for Standards~ National Institute 
of JUstice, U.S. DepartInent of Justice, Washington, DC 20531 •. 

~te1" D. Shubin 'i' 

Program Manager for Stand~dl! 
Nationallnlltitute ot Justice 

-Sectioa 402(b) of tile Omnibus Crime Colitrol aad Sd'e Streeu Act of 1968. .. \~ed. 
··Prior 10 citill8 this IUlldaJd. or any other NU eqwptnel\t -taDdud. in II co.trlkt dOClllJlent the user .bocld verify that the moal recent cidition i, 
uMd. Write to: Chief, La"" Enfo~t Stafcfards Laboratory, N.tiouUlueau or Slalidard .. Wubington, DC 20234..,/ 

V 

. \ 

, 0 

" 

:") 



o 

CP 

" 'I 

NIJ STANDARD 
FOR THE 

PHY$ICAL SECURITY 
.'!. OF 

'1"! 

SLIDING GLASS DOOR UNITS 

1. PURPOSE AND SCOPE 

The purpose of this document is to establish performance requirements and methods of test for the resietance to 
forced entry of sliding glass door units intended for use in residences. This staJidard addresses the capability of 
sliding glass door ,units to frustrate the ~opportunity" crime!! (!ommitted by unskilled and Benii.skille9 burglan. The 
rarely used methods of gaining entry through sliding glass door units, and those used only by skilled burglars, are not 
addressed. 

;) 

2. CLASSIFICATION 

For the purposes of this standard" sliding glass door units are cla.<isified by tq,eir relative resistance! to forced 
entry into two classes. comprising Class I units that are designed to prevent entry by most unskilled burglars and 
Class II units that are designed to prev(mt entry b},\ most senti"s~illed bur~lars. 

2.1 Class I ' 

Sliding glass door units that provide a minimum levd of physical security. 
.. , 

2.2 '"Clall II 
~ 

Sliding glass door units that provide a moderate level of physical security. 

3. DEFINITIONS (5.. fig. 1) 

3.1 
';} J 

Glazing 

A transparent or translucent material which alli>ws light to be transmitted. 

3.2 Keeper 

That part of a sliding glass door frame or fixed panel to which the latch interconnects to ptevent the movement 
of all operative door panel. Also called a STRIKE. 

3.3 Latch 

That part uf'sQoor locking device which.! when actl.la~ed, interconnects with the keep'er to prevent the movement 
of an operativ~ .• ~90r p"nel. 

>:.~:, \\ . I 

3.4 Latch Operator 

That part of a door locking device which is used to a~tuate the latch from the interior side of the ~oor. 

1 
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SECONDARY 
LOCKING DEVICE 

HEAP RAil 

OPERATIVe PANfl_-+iI--t---1_ 
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----t1H-...... - FIXED PANEL 

-+'-_ FIXeD STll~ 

1------tHr---- MEETING STILE 

PRIMARY 
tOCKING 
DEVICE ! 

LATCH 
OPERATOR 

!ATCH 

lOCKING STIle ~- ~~ __ ~:-- BOTTOM RAil 

_ROLLER 

FIGtRE 1. Sliding glaaa door nom~nclature. 

A device. 8ometim,es keyed. which is installed on an OMflitive door panel. and consists of a latch operator and a 
latch, A primaty locking device is one that is installed on, or in. the locking stile of the operative panel. A secondary 
locking device is one that is sometimes provided in addition :to the prim~ry locking device. 

3.6 Loldlnl 

. A method of manipulating a iOl;:king devicl: from the exterior of a sliding gla$s door unit by means of a thin, Oat 
object or a thin stiff wire that is inserted between the locking stile and the keeper so as to force the locking-device 
tDward its unfocked position. c 

~1 .anel 

A component of a sliding glass door unit eonsistingc{ ~ vertical stiles and two horizontal rails surrounding and 
supporting the glazing material. An o.£C'rativ~pJl\lel is one which is liesigned to be moveable. and 1\ fixed panel is one 
which is designed to be pennanendY restrained from movement. . .\ . " . 

I.. Patio Door-... SLIDING GLASS DOOR 

3.91C1iI 

A horizontal structural member of a panel. 

3.10 SHeIl ... GIG .. Door 

One gWed,panel, usually the operative panel, of a sliding glas~ door unit. Also caned a PATIO DOOR. 

2 
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3.11 Sliding Gla'i Door FrCllme 

A component of a sliding g)~ss door unit intended for installation in a prepared rough opening in a building and 
consisting of two vertical jamb members, a hocrizontal member at the top and a h/)ri.~onbll track at !lIe bottom on 
which the operative panel rolls or slides. . 

3.12 Sliding Gla .. Door Unit 

An assembly consisting of a frame. one or more operat&e panels that slide (roltjinorizontally within th~f,franle, 
and one or more fixed panek fastened to the frame and/or to the waH in w~ich the frame is installed. and related 
hardware such as rollers and locking devices. -

3.13 Stile 

A vertical structural member of a panel. A fixed stile is the member of It (txed panel which is Intended to be 
fQtened to the frame or to some oth~r stationary object. A meeting stile is on~ which mates with a stile of a 
companion panel when an operative pane!.is closed. A lockin~ stile is tbememher of an operative panel to which a 
primory loekiDg d<Vi"'" i ... ta<h,d ., Inotalled. '\ . .. 

3.14 Strike-I.e KEePER \'c_~ 

4. REQUIREMENTS 

The slidinlN-;lass door unit requirements given below· are summarized in table 1. 

4.1 General Requirements 

4.1.1 CIa-.iftcatlon 

A sliding glass door unit meets the requirements fora specific security classification if the test specImen passes f 
aU of the required tests for that class. 

TAIlLE 1. SummQl) of slidifJ8 81assdoor secll-,!ty nquirtl1llnts 

RllquiremenlJl 

Requirements Test method 'I 
Parameler paragraph paragraph C1allS I unit ·Clue II unit 

'Dlausembly 4.2 5.5 N_o entry No entry· 

Latch .operator loidir>.g rt.!istallce 4.3 5.7 45N (10 1M) 45 N nOlb!) 

Laleh10iding resistance 4.3 5.8 1335 N (300 Ibl) plus 2670 N (600 1M) plul weight 
wl'l.ight of p.~el of panel 

Locking device stability 4.4 5.9 Horizontal-222 N (SO Ibl) Horizonlal-222 N (SO Ibl) 
Vertical ..... 222 N 1$0 Ibl) Vertical-222 N (SO Ihl) 
plus weight of. painel plue Weight of paael 
(10 cycles) (10 cyclea) 

Door panel removal resistance ,..5 5.10 Homontal--445 N (100 Ibl) 
'.) 

Horizontal--445 N (100 lhl) 
VertiCiil-1335 N (300 Ibl) Vertical-2670 N (600 Ibl) 
plus weight of panel plu,owe!pt of paml .:; 

Lockin5 dev.ice strength 4.6 5.11 1335 N (300 Ibl) 2670 N (600 Ibl) 

Fixed panel futening strength 4.7 5.12 1335 N (300 lill) 2670 N (600 Jbl) 

Meetillg stile (utening strength 4.8 5.1$ 667N (ISO Ibl) 1335 N (300 lbl) 

Gluing impact strength 4.9 5.14 None SO J (37 (t.Jb1) 

3 
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4.1.2. Failure ent.'" 
A sliding glass door U!lit shall fail a test if, at any time during or aftet the test, the tester can open it hy hand 

from the outside by lifting. pushing, or puUing on it cr by manipulating an exposed component; can enter through 
displaced Of damaged p6rtions, e"~n though it mignt nor be possible to move a panel; or jf damage to a panel or 

, r.r:~',~~~gj)b'''.'''~ openmg within wM.h .... tangl. 14 by 4/) ... (5 112 by 153/4 in) or I.,ge' <an b: 

4~./t;'istonce t9 Disa.lembly ; 

() 

/~~'~- 'J 

The sliding glass door unit shall incorporate no stra\¥8, bolts, nails, staples. and! or other fastellers thllt are 
ac~esl'lihl~ from the extt.'tior side. find whose removal jnacc{lrdance with paragraph 5.S would pennit entry after 
partial ~)r complete disassembly of the unit. 

4.3 Resiltance to LoWing 

The sliding glass door ~\nit shan be tested in accordance with paragraph 5,6 to detetmine whether or not it is 
possible to exertJ'6'~ssur~ on ~~e latch operator and!or the latch in a direction that would tend to unlock the doot. 

If prc$8ure· can be exe

1M on the latch oper.ator wIlen the sliding glass door unit is tested in accordance with 
paragraph 5.6. the· force req ~red to disengage the latch and/or gain entry shall be not less than 45 newtons tN) (10 
pounds.force (lbi)) when it is ,~ested in accordance with paragraph 5.7. . 

If pressure ran be exerted on the latch when the sliding glass door unit 1s tested In ac!.ordanee with paragraph 
5.6, the force required todiliengage the latch and! or gain entry shall be not lellS than 1335 N (300 Ibf) plus th~ 
weight of the panel for a Class I unit and 2670 N (600 Ibf) pl\ffi the weight of the panel for a Class 11 unit. when it is 
t~sted in accordance with !,aragraph 5.8. 

4.4 Lockang D&vice Stability 

When tested in ar.cordance with paragraph 5.9, entry shall not be possible aftit' each operative panel of the door 
unit has heell s~,bjecletl t.,..ten loading cycle'S during which a vertical tensile !~ad of 222 N (50 lbf) plus the weight of 
the pllnelt~ lIPlllied s.uccessivelY at each bottom comer while the panel is simultaneously subjected to a horizontal 
fan'e of 2Z~ N (50 1M), 

\ 

4.5 Dc;tor Panel RemovaJ Resistance 

WheT. tested in al~co!dance with paragrap..it 5.10, entry shall not be possible after each ,panel of the door unit has 
been subjected at eac~ of the two ~pecified points to horizontal and vertical forces, respectively. of 445 N (100 Jbf) 
and. 1335 N (300 IbO :plus the weight of the panel for a Class I unit, and of 445 N (100 Ibf) and 2670 N (600 Ibf) 
plus thE: weight of the panel for a Class 11 unit. 

4.6 LockinSJDevic~ Strength 

When 'tested in accordance with paragrl1-.,ph 5.11. entty shall not be possible after the application to each of the 
three specified points of each locking stile of a forc.e of 1335 N (300 lbf) for a Class I unit and of 2670 N (6oo Ibf) 
for a Class II unit. 

4.1 Fixed Panel Fastening Strength 

When teatedill accordance with paragraph 5.12. entry shall not be possible after the application to each ·of the 
two speclfied points of each fixed panel of a force of 1335 N (300 tbO for a Class I unit and of 2670 N (600 tbf) for a 
Class n unit. 

4.'M.eting StU. Feil'.ning Strength 

When tested in accordancf;! with paragraph 5.13, each meeting stile shan remain connected to the rails after 
application of a force of 667 N (150 Ibl) for a Class I unit and of 1335 N (300 Ihf) for a Class II unit. 
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,,4.9 Giazinolmp.\ld Strength 

When a Cl11s811 unit is tested in aceordance with paragraph 5.14; entty shall not be possible after th .. 
appl\c4tionto the two sp.ecified p(Jlts Qf each door panel of a single impact with an energy of 50 J (37 ft·lbO. 

5. TE$T METHODS 
J' ='.' 

5.1 T e.t Sample 
If 

" The tcst sample shall co~sist of a single sliding glass door unit. pllo!S aaclitional c(llllBo~jmta ~Ei' lquiredlo 
replace those that are destroyed during the te$ting. Installati()D jnstruct.ionJ.l~ ~iidtempl.te. where necessary. for all 
hardware items thllt are to be Installed in the fi~d ~~n ~ in-cluded :ith each door uni~.~~ 

~.2 Ir-tEctulpment '-:'c 

5.2.1 i,low.RanSle Ten,U. Loading Device 
'. ' ~ 

1"'he )ow·ran~~ ten$i1eloading and force meuuring device shan have a capacity of no lessth~n 45 newtons ,N) 
(10 p~unds.forc(~ (lbO] with a combined calibration and reading error no gr~ater than 4.5 N (1.0 IbO •. 

s.2.~i Medlu.,.-larffg."'e.,IU. Loadl,. hvice 

Tnt' m.~dlum.rar/ge tensile I04mng and farce meQuring ae\ice shall have a oopadty of no less than 667 N (150 
ibO witb.!!1~d .CIlHbration and reading error no greater than 9~~O N {2.0 IhO. Two d'the$e devices,~r6 required. 

5.2.3 Hig~I·lan .. '.naifeloadlng I)evic. 

The high.range tensile loading and force meaauring device shall have a capacity of no less than 3335 N (750 IbO 
wi", a ('ombineacalibration and reading enor no ((''reater than 67 N (151M}. 

5.2.4 Loicling Tooll 

Two loiding tools are required: .-.)mife or spatula with a thin blade Iapproximately 0.8 mm (1132 in) thick} and a 
stiff steel wire with a diameter of about 1.6 nun (1116 in) •. 

5.2.5 Impact"., 

The impactor shall be 8 pendulum system made of steel and capable of delivc!rlng horizontal impacts with 
energies of 50 J (37 ft.lbO. The striking end of the impactor shall have a removable hemispherical nQse .pproximareJy 
32 111m (1114 in) in diameter. 

c', 

5.3 Sa~l!! Preparation 

Con"truct a test wall section as shown in figure 2 and rigidly support it wriba wall support fixtur~ as shown in 
figure 3. Prior to assembling the sUding gla!!a door .. pit, !:~mpfele the !lI.!S<imbly of each panel. as neCAS.!IJ>%ty. and 
reccrd its weight. Then complete the assembly and instaU the sUding glass door unit in the teet wall in accordance 
with the manufacturer's in$tructio11$. 

Perform all tests with the door closed and locked unless otherwise required. Lock botlt the primary and 
secondary locks unless the primary lock is designed to be opened with a key from the exterior; in that case, lock only 
the primary lock. 

Replace any component that :;s broken or damaged during a test with lin identical component priQr tQ JU'l)' 

subsequent test. 
Certain of the test procedures requit.e that tensile loading devices be attached to the sliding gtull door units at 

specified locations. This mllY be accomplished by any convenient means, such as attaching a bracket at the r~quired 
location by mealJ5 of screws or bolts. 
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~ , == <~~TIiI1IPAC,!!lO,_nO"IClilCErm'!!... ___ ,_= ~ . ....J, 

CONSTRUCTION NO'tES 

1. ALI. STUDS ANn PUlES Aftr:l2J1.' •• Hf.AOllllS 
A$ A""OPft'ATE FPJI 0f'EH1NO. 

:1'. HAlt. SOLE P'''TE ANO I.OWEft MtiMIEft or. TOP 
PUTE TO EACH sTUD WITH :z .11d Sltl NAILS 

3. NIlILIH'PEft OF TOP PLATE TO THE ~.~ 
J/iNIE/t WITH 1111 NAII.S. ONE ~Ei\ft EACH 
STUD ANO 2 NI1M EACIf ENCl.' . 

4. HAIL TItE OOI,IIIU; STUDS TO(IETtteft WlTill8d 
flAIUI NOT MOllE THAN tltcm (241ft) ON CEHTEl'IS 

III NAIt. THE HEADEft TO EACH FUll. LENGTH STUD 
"·'I1'H ... :.~~.EHO NAILS • 

. '.(IN. Tf\E PU.K11fAlEQ EXTERIOR NAil. Y, INCH 
, PLW,>JQD SIlOTlflNCi'ToPUTe!I AHO STUDS 

WITH &d ~AII.S 1klll (tlln) ON CENTERS AiIOIlNO 
TIE PEI'IUETI!RI AND 30em (12In) ON CEHTI!IIS 
AlOHG IHTQlMEDlATE SUfIPOIlTS. 

'1. ON TtIE O£ltaNAno 1NT£t~1Oft HAIl. V. II'IeIi 
GYPSUM DIIYWALl. TO ,u.L,SUPPORTS WITH 
THflEAOED Dl'YWALl. NAII,li 200m (81nl 
OIfCEHTIlI!S. 

FIGCRE 2. Wall for sliding glass door tr!l!. 

.. ~ 

\.\ 

CONSTRUe'fItitiNOTES 
1. VERTICAL M£M.fI$·£QUAl.lO~ IIETT£JI 

IN IISIOIHG THAN W8-tO STEEL II;AM. 

2.ltO!IIZOIiffALMEMIEI'II-EQU~ TO Oft IlTTER 
IN lIEHDfHG T/tAH 2M8 WOOD I'LAHltS. . 

3. DIAGONAL MEMIERS.£O!.IAL TO 01\ amER 
IN III!HOING THAN .2!12"'" STEEL ANGL-L 

'FICOftE 3. Wan (lupJN)rt fixture for sliding gl&$& door Ir$ts. 
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",... WALL SUPPORT FIXTURE 
/ {SlOE VIEW} 
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5.4 Te.t Sequence 

" . i:::::'=:o-""" ~,';":_ Perform the tl!S~ in the !lame order as the tests are pres.enled below. Note that aU test f)rces ale IItlltlC tensile 
~,;:;~ .. ""d~~ unless specifically 5Jated otherwise." . 

- -'''"-''''',''' .... . l~i:?;-;;:;;.">?;;.~. 0 

5.5 DilQSHmbly t .... F~·;:'~·';:, '.'0 • 

";Rel'rlo\'e all 8CreW!! aTid other fastenin~ ait(fii~"~bly de~'ic~s that can be l'ei'ilovt'd from th~ exteriQr $ide of ihe 
door unit by means of ('ommonly available tool" sl:ich ~s1;.ru.~~~~.AJI('fi wrenches and ronventior.a' and Phillips screw 
drivers With, blades no longe'r than 15 t'm \6 in). After rem~if:~_Jhe fastening and l\ssembly~evices. dtt~rmine 
whether It is'\\lossible to gain entl)' by t~in~ the same tools or by hllnd fo~ing. 

5~~ Lofdin,, e"t 

" By actual triat. determine wlte~Jter it is possible to inSl"rt e.lch of tht' two loiding tools (par. 5.2.4) from thte 
. e~terior side of the door unit and to manipulale it so ai'! .to exert prctssure Of!. the latch ~)~rat()r or d1r.t!t'tly on the latrh 

in a dirt'etion that wOllld tend to unlock the door. 

5.7 Latch OpefototLoiding Forc.~lt 

Attach the low.tan~e tenlsil~ foadin,pdevict (par. 5.2.1) to the midpoint of the latch operator tliiiirlil! hy ml'ans of 
a wire. Exert a fo~ce of ·15 N (10 U111 onth6 handle in the ~iterb{)n which would tend to unlock the door unit. 
Observe whether this force .mw,es ~e J.(('h operator to the unlo('k~d pu!l.~tion. . 

5.8 Latch Lolding Fogie T elt ,c 

Adjust the operat.'v~· riJnel to its lowt'st position within tht> f)nit. Th~n.djust th~ prirn~ty iocking~t!vice 5e) thllt 
the operative pAnel ~ be locked. and lock it. Apply the re~uired for~e \lert.it!ally to the locking suiI.' of the operative 
panel so as to lend to lift it. Ob$erve whether the latch moves t.\) the unlocked position. f'ol1uwing t!Hs test. readjust 
the operative v~tlel ami th~\ pr.mary locking device to dH~ir normal po5it~on8. ,~~. 

Apply a hon,zontsl fnlct' of 222 N (50 lbO to the l~ing stile ·of each operati'l(e panel at midbeight in the 
ditection that will tend to moye the panel in its intended opening direction. With the h{uizontal force ~til1 applied. 
,fpply a vertical force to the same pane) of 222 N (50 Ibn plus the wei~ht of the piiffi!l. first to the lower right corner. 
and then to the lo ..... er left corner. Following each application of the vertical force return ~ operatiNe pane! to it5 
original po:sition. Repeat mUi test Iline timet> for a total of ten tests, ot until the locking di!1Cke i! unlocked. 

" .. 
5.10 Door Panellemoval telt 

Simultaneously apply the requir,.d horizontal lind v~ll1tcJll tensile fort:es to fbe bottom lail (If e~cbdoot panel, in 
s~ecession~, at each.of two locations: first to the lower ril~ht corner of the panel.J~!ld .·then to the k~wer left. ('orner. 
Apply the horizontal force in the direction that would ilend to mo,,'e an in~w-rior panel toward the interiQr and an 
exterior panel toward the exterior. Apply the vertical force1i:so as to tend w lift the panel. 

5.11 Locking Deylce Strength Te.t 

Apply the required force to ~M locking sti.le 9f each operalive p~~l horiz(}Dtally b the intended opening 
direction at each of three positionli~ fihot within 10 em (4 in) of the primary locking device. th~ within 10 em (4 in) of 
the bottom of the panelt and then with~fl. 10 em (4 in) of the top of' the panel. 

,. 
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,Apply the r.!quired foree t4 each exterior meeting atile at midlreight hori%ontally in the t}irectiUil that is parallel 
,t() the glazing 1'ind that tends to separate the stile from the glazing. Entry shall he a,~surned 10 have ht'en mnde if 
(!~ther end of the IItile is pulled from its connecting rail. 

5.1' Glozi~llmpad S''''ng,h r.,t 
Positio,,, the impa<!tor in front of the exterior i:fjde of the !!1iding glass door unit so thllt, at rl'!!t, its mnjor a,\j~ is 

perptl'ndi('ld~t ~o the glazing and its striking erA i!l: just touching the surfatt' of the p,,i,,z,'ing:.: Delh'er thE.' required 
impart fa')tJ,~e glazing of eaeh duor panel at eacJ) of the following poinb: 1) t(l the bo~m ('orner 1)£ t.'iwh pan!:'} at (j 

point .10 dn (4 in) from both the lQckhlg stile and the hottom rail, and 2) to a p()int at th,' ~eometrir cenlt't of each 
panel glazing. Caleulatt" the impact energy from the wdfi!;ht of the impactor and the drop heiF:,ht. 
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APPENDIX . A-TEST EQUIPME(lfT "~ 

:...'~, 

" '.::i (I '~l" . ~ '::', ~. 

!) Test equipm~nt~uitable for use in ~v~luating the physical security of sliding glass door Ull)'t$, ~fS ~seribed bdt)w. 
However, an}l equipment thnfmeets the r~quirefuents of pa.ragraph 5.2 would be acceptable., .. 

;',' -,~ " ;' 
\', 'I t: 

1. l:f.ow-Range Ten~lf~ loading Devi,e 
....J:,,: "'} ". .,;:: ." , 

The IQw-;~'nge 'tensile 1~llding'and ('oice measuring de\-;ce used was a suryeyor's spring balance system as shown 
cin,iigpre A-I. A large handle'was attached to tlle case for co~venience in use. The5iJI;ilg:~ifiance had tt load capacity 
of IS!Lnewtons (N) [30 p~'unds-force(lhf)]. '" . " 

"~..,, , , 
~""..':::::,~-. 

=-d-:-="7-:1:-::---" 

FIGURE A·I. Low-range (~n5i1e loading device; .~. 

Me'ium-Range 'Ten'$J1~ Loadln'g Oevice, : 
~" ."" ;).,' .. 

The meJ.jium.range tensile loading and 1(orce measuring i1eviceconsisted of a spring balance with a capllcity of 
667 N (150 lbf}, a cahle and, a turnbuckle tbr applying tension, A typical arrangement for using this I~vice is shown 
in figure A-2. ,,-,I' .' -.,,,., -

-:':.. 

3. High-Range Tensile Loading ,pevlce 

The high-range t~nsi!eioading and"for~e mea~uremen( device consistedof a calibrated universal stiain-gaug~l 
tyJR: of load ce!l with a capacity. of 4450 N (lOOOI,hf) ''attached toa cahle-turnhuckle"urrangemenL Figure A-2 indicate~i. ":'t;:;. 

the method of using this equip~ent. The forcerntP!l.$ed onjk~ specimen was measured with a conventional strain~i: 
gauge rea.dout instrument wiredto the 10ai1' ceU. _ --'" ~""::=,,,; •. _ Ii, 

4. Impador 
.) 

A sketch of the impact;r syst~m \i~ shown in'1tgure A-3. Th~ p~1'dlJ,lun., ram had a ~di:~~;er of 5.6 cm (2 3/iJ-.'i.,",,·~ 
in), a len~th of 83.lt,cm (33 in) and a weight of 16 kg (35.3 Ih). The impact !1oseowas made from a 111- inch carriage 
holt with the square shank removed. The height-or-drop for the p!endulum ram to produce an impact of 50 joules (a7"" 
ft-lI?J) was 31.9 cm (1.05 ft). 

Iri use~ it was convenient to suspend thellendulum system from the forks of a fork-lift truck. This enable-a rapid 
horizontal and vertical adjustment of ·the impact point of the impactor. c~. 
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SLIDING GLASS ~":--. 
DOOR UNIT .~ .. 

SPRING BALANCE 

~=' ~ :.., ~"'-

~_, , • . _ Ce, "., " ">;\~. .~ 
Ft~URE A·2. Sdielnati~ of test &lTBngement shOWing method oJ" us~g me~ium'I1Inse ani! high'Rl!ge tensile lQa~t deviceS.' 

~ ~:. .,. - "" -- 1.\:;, _ :' ').""''':-
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SlEEl SHAFT lUA. <:'. j I ... 
5.Ocm(2·3/t6inl ~~. ~- STEel CABLE'-
WT, = 16kg (35.3Ib)' _ _ _ 

REMOVABLE , - - -~ -f-,,-
CARRIAGE BOLT ~ I' 84c'" '33inl" 'Pol, ruD ~ mt =~ 

,\ 

OIA. 3.2cm IH~inl,'·,,' "'::0 
;s.- ~ 
~~ Q)-" 

':' -~~ .. =.'!. ••. ,"'._ FIGURE A.s..- Impactor. 
"~~~~~"-='~-~ 
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