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I. Introductionl Scope

Based on wind load test results for the borrowed lite frame structure, the following evaluation will
estimate the performance of tempered glass for use on the same frame design and wind pressure.

The following report evaluates the new overall door/frame design as it compares to the door/frame
design tested.

II. Reference Material

The following items were used to prepare the evaluation report:

A. Certified Testing Laboratories, Report #CTLA-1107W, dated 11/5/03
B. Ingersoll-Rand Dwg # 1107W, 5 sheets, Dated 6/02105
C. Dade County NOA #10-0623-01
D. ASTM E1300, Standard Practice for Determining Load Resistance of Glass in Buildings.
E. DuPont Sentry Glas Plus, Technical data Sheet.
F. PPG, Tempered Glass, Technical Document.

III. Evaluation

A. Glass Types

The Steelcraft borrowed lites approved by Dade County were constructed with 9/16" SentryGlas Plus.
This is an architectural laminated glass by DuPont for impact resistance. The current borrowed lite
design will be evaluated for use with 3/8" tempered glass which is up to 5 times stronger than most
annealed or laminated glasses. However, the tempered glass is not suitable for large missile impact test
or High Velocity Hurricane Zones (HVHZ).



Modu!us of Rupture (MOR) (50% probab;lity of brsa~,ag8;:

6~OOO psi
12,000 D3i
26.,000 psi

~t..l~n?1ea;ed

Heat Stfen~tf;ened
Temp~n:;d

2,300 Dsi
5"600 psi Heat Str-£ng1he1~ed

Te~ueted

Young1sf\'oi1uius
T€rtsi!e Strenath
Fiex fviodulus

43.5 t~~si
5.0 kpsi
50 kpsi

Th~ kJllcw1,tingbormwsd lite frzm@':"have already b<~ent~sted and aoprov'E'd. Th5-sS lNit! ba the lx·'!sis for
t};6 compg;rative analysis.

1). Tested Assembly (+60! -60 psf) - Test Rep(~rten.!].. 'I 100ft!
a. 8DriOWBrj U~e Frame Design 'j
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1). Glass; 9!1ft Laminated (Sen:ryG\as)
2). loads appli0d onto fnzme fi(:ffi ,,'Vind p!re'SjSt!r~':'

'T . , .. -all ..l):£a? lJ;}&lCt on rrar~e
:;; (86" j{ 176" j{ 60 psf)!1 i'+4 ~ 6305 IDS

b) Wind load @ppli~)d to each window
Pi = {58 }{ 86 A 60)/144 :;::2078 ~bs
P2 = (59 ~ 86 ;{60)/144 ::;21

---'--.-



c) lo@d Oil ctit!c<i'li support i'OemDB'

2078/4 .{-2114/4:::: i04fJ !bs pv~r 86 ii1ch~s(12.2 ibE/h)
d) fJl2Jximurt1 S~r(~ss on \;dndov\1 (bassd on Cfoark's flat p!a::e analys~s}

aft. == 24!56 :::'jAS, 8;:::0.452
"" == f(QO"1 f;jf".\L1.!j\(O 11!:j?\ft;;Rjf'! ;;;6;)5,2 == ~;8unn5i <:: 5nrv' r-~v \, ~J I •.:r..,; p I .- !'*t .1- •..--.1\ •...- V.' ...t.. _ 1 .G;.. .::J- r-" ;, ""' .•. ""'Y- r.J~"

Factor of Safety 5000/2800:;: 1./'8
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1). GVazs: 9116" Laminated (S£1ntryGlas)
2). loads applied onto frame f,om wind pressure

a) To~.:a! Load on Frame
Pt ~ (122U -x116~ ;( 60 psf)f144~= 5897 ibs

b) \{f~~ndlead appned to sact, ~Jvind-oV\_f f;_af1y~

Pi == (38"'x 122" x 60 psf)/'14.d; 1932 ~bs
P2 :;::(39" x 122" j{ 60 psf)J14d :.;i9S31bs

c) Load on critical support membei
1932/4 -{- 1983/4:;; 9791bs over 122 inches (8 !belin)

d) Maximum Stress on windo1J': (based en Ro-!'uifs fta~ pial'e e"giysis)
a/b::: 118/36::: 3.27, B:::0,5

(j::: «60~1.5)ti44)(O.5){36!O.5625f :::1280 psi < SCGOpSi
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2). TernpBfsdGl@sB- corrif~~ur8tions(?/- 60 psi)
a. 8:jTf'0\.\'i2d Ut0 Frame Design 1
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1). G!1:4SS: tBmpC-;P3tJ

2). L08ds spp!i~d onto frame from \Nind pr(~ssure

a) Tct~1 Load on Frame
p~:=(86" " 176" }{ 60 psf)!144:= 63Q6 ibs

b) Wind loae! applied to each \i\findoVi! ~rame
Pi = {58 x 86 x 60)/144 ;; 2076 Ibs
P2 := (59){ 86 x 60)/144::: 2','j4lbs

cj load on cooca! support member

207814 + 211tw4 := 10481bs over 36 ir:ches (12.2 !bs/in)
d} Maximum Stress en windo'lV (based Ort RO~fk's fi8iz plato anaiysis)

a/b:::: ~/55:;: 1.46, B:= 0.45.2
a:= ({6D'"'1.5}/144){0.452)(56!O.375l := 6300 psi <: 11,200 psi

Factor of S~fe\:y = 11,20016300 := ~. 78
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1). G!ass: tempered
2). loads appii.ed Gf!¥O ftams '(rom 'Kind pressure

a) Total Load on Frame
pt ~ (122" x 116":x 6Q psf)f144:;;; 58971bs

b) \.f\Jind load applied to e'/8ch '."Jindo'N frame
Pi ::::(38" x 122" x eOpsf)114.:t = 1932 Ibs
P2 :-= ('49" v 1?2" ,~ROp,,1\l'jLf:. ~ 4Q""':j JIJ~0;;# A ~ , •• "" ...."". "., i~Q •.•.l~:;j

c) Load 011 critical support member
1932/4 -:-198314:;: 979!bs ~ve; 122 i!1che~(8 ibsfin)

d) !V1@xfmumS~ress on ',vindo\"! (bas~d on Roan~'s flat pia'ie ana!ysis)
a/b == 118/36 :::3.27, B == 0.5
f.J ;:: {(60"'1.5ji144)(O.5){35iO.37Sf ;::2880 psi < 11,200

Factor oi S;tfeiy =. 1 i,200i288D =: 3.8

3) Evaluation

Even thoughth'C tem~red glass has a higher maximum frtre,:>s due YOthe f~di1ced thicknes;::;,
g!a~s is empected to pertarrn equal or better than the approved !smint;ted g!~s~. The primal''} n~stiGticn
for the Lise of iemoered glass is poor impact resistance. COfiseque'T1tly. '::hetfFYiQared glass couki not bs
used in a Hiah VelocITY Htmican8 Zone (HVHZ) as defined by tile buHding corles,



1. Eleva~iQn~.:.;
Ma)!imumFrame\}'Jic~h: 14~ - g in
f\JI8\:1mu:-;-~Fr@meHeight 7 ft - ;: in
Ma}{imum Wind Pressun?-: +601 -6D psf
BOITQY!ffid Ute Constfoctiof1: Refe" to iR O':,,[g1t 110fiN.
Frame Anchor Type, Size & Spacing: Ref~rto !R [P.;;,<g '# 11OTif'.I,
Not approved for HVHZ with tempered glass

2. E!e,!§ltion B
Mammum Fr@me \J\r.s'~'1: 9 ft - 8 jn
IVlaximumFrameHeight: 10ft - 2 in
r-:1aximum \Afind Pressure: +00/ -60 psi
Bbrro'f.!ed Ute Construction: Refer to IR 0',*.'9 it iOnl\!.
Frame Anchor Type, Size 8. Sp@c'r.g: R':?rar to tR D"'.'-21;~ 107'/1/,
Not9pproved for HVHZ 'lt/ith tempered glass

3. Other Size Configurations: +1- 60 psf {not fur H\lHZ}

MaXimum Window SizeWidth (ft-in)
2-6
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I hereby c~rtITY thet (1) I h:'1;1~ fie financial interest in Inge~oll·R2nd Company; (2} !am @nindcsf}-endent
licensed Prcfesskma! Engine-sf' in the State of FlorirlaJ and; (3) ; comply ~N~" t:1E: cf;~enaof ind€,peiid~'lce
""'""'~:::?edin ClD<_7?110/3) F lj, C ""'no OR-72 "I10i''''-~ F·I). CCJ~ "'..;~--.;- - 1 ""u- -~" _ -\. ~·.i ';." ~ Q. ~ w f "- ;",'of .l•.t~ - .


