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. Introduction/ 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.

. Reference Material
The following items were used to prepare the evaluation report:

Certified Testing Laboratories, Report #CTLA-1107W, dated 11/5/03

Ingersoll-Rand Dwg # 1107W, 5 sheets, Dated 6/02/05

Dade County NOA #10-0623-01

ASTM E1300, Standard Practice for Determining Load Resistance of Glass in Buildings.
DuPont Sentry Glas Plus, Technical data Sheet.

PPG, Tempered Glass, Technical Document.

nTmoowm»

. 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).



The following summery shows properiies of float glass:

Modulus of Rupture (MOR) (80% probabiiity of breakage):
6,000 psi Annagled
12,000 psi Heat Strangthened
24000 psi  Tempered

fax Design Stress (0.8% probabiiity of hreakags)
2,800 psi Annealed
5,600 nsi Haat Strengthened
11.200 psi Tempered

The following summary shows proparties of SentryGlas Plus

Young's Moduius 43.5 ¥nsi
Tersile Strength 5.0 kpsi
Fiex Modulus 50 kpsi

B. Product Comnarison

Th= follcwing borrowed lite fr=mes have already been tos*ed and approved. These wili be ths basis for

‘e comparative analysis.

1). Tested Assembily (+80/ -60 ps?) — Test Pennrt CTLA 1107
a. Borrowed Lite Frame Design 1

14 H-Bin e
i
i
e
o™
L3
- A2 A1 a4z
-

1}. Glass: /16" Laminated {SentyGias)
2). Loads appiied onto frame frem wind pressure

a) Total Load on Frame
Pt={85" x 176" x 80 psfi/144 = 6205 Ibs
b) Wind load appli=4 to each window frame
P1=({58x88x80)/144 = 2078 Ibs
PZ = {59 x P65 x 60)/144 = 2114 bs

“*
-




¢) Load on critical suprnort member
2078/4 + 2114/4 = 1048 Ibs gver 85 inches (12.2 ibs/
d) Maximum Stress on window {(basad on Boark’s fiat plote aﬂﬁl yais)
a/b = 84/56 = 1.45, R=0.452
g = ((80*1.5)/144)(0.452)(55/0.5825)° = 2800 psi < 5000 psi

Factor of Safety 5000/2800 = 1.78

b. Borrowed Lite Frame Design 2
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1). Gizss: 9/18° Laminated (SentryGlas) - it v s
2). Lo=ads applied onto frame from wind pressur= : fe l{‘tﬁl ﬁ s
&) Total Load on Frame el
Pt = (122" x 116" x 80 ps’)/144 = 5897 ibs
b) Wind load applied 1o ezch window Fame
F”i = (38" x 122" x 80 psi)/144 = 1932 ibs
(39" X 122" x nﬁ psf}!‘iM = 1983 ibs

19321&* + 1983?4 979 “‘s over 122 inches (8 ihsfin)

d} Maximum Stress on window (based on Roark’s fat pia'= analysis)
alb=118/36=327, B=05 ‘
© = ((6071.5)/144)(0.5)(36/0.5625)° = 1280 psi < 5000 psi

Factor of Safety = 8000/1280 =39
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Z}. Tempered Glass confiqurations (+/- 60 psf)
a. Barrowed Lite Frame Design 1
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1). Glass: Iemperad
2). Loads appli=d onto frame from wind pressure

| a) Total Load on Frame
| Pt = (88" x 176" x 80 p=f)/144 = 63086 Ibs
| b} Wind load applied to each window frama
| P1 = {58 x 85 x 60)/144 = 2078 Ibs
| P2={59x85x60)/144=21141bs
c}j Load on critical sunport member
20784 + 2714/4 = 1048 Ibs over 25 inches (12.2 ibs/in)
d} Maximum Stress on window (based on Roark’s fis? plata analysis)
alb=84/55= 148, B=0.452
o = ((80™1.5)/144){0.452)(56/0.375)° = 6300 psi < 11.200 osi

Factor of Safety = 11,200/8300 = 1.72
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b. Borrowed Lite Frame Design 2
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1). Glass: tempered
2). Loads applied crito frame from wind pressure

a) Total Load on Frame
= (122" x 116" x 60 psf)/i44 = 5397 lbs
b} Wind icad applied to each window frame
P1=(38" x 122" x 80 psf)/ 144 = 1832 ibs
P2 = (39" x 122" x 80 psf)/144 = 1083 lbs
¢} Load on critical support member
1932/4 + 1983/4 = 979 ibs over 122 inches (& lbsfin)
d} Maximum Stross on window {(based on Roark’s fia! piate analysis}
aéh" 118/38 =327, B=05
= ((60"1.5)/144)(0.5){36/0.375)° = 2820 psi < 11,200

Factor of Safety = 11,200/2880 = 3.8

3) Evaiuation

Even though the tempered glass has a higher maximum s'ress dus to the reduced thicliness, the
glass is expected {o periorm =gual or better than the aoproved Iaminated glass. The primary rosttiction
for the use of tempered glass is poor impact resisiance. Consequenily, the tempered glass could not he
used in a Hich Velocity Hurricane Zone (HVHZ) as defined by *he building cod °=s
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v Lim#atinng ~¥llce

The following infarmation surmmarizes the limitation of usz for 2 doors/ frames under svaluation:

1. Elsvation &

Maximum Frame Whch: 142-8in

fiavimum Frame Height T2-2in

Maximum Wind Pressurs; +807 -80 psf _—
Borrowed Lite Construction: Refer to iR Drog # 1107W,

Frame Anchor Type, Size & Spacins: Refer tn IR Dreg # 1107W,

Not approvecd for HVHZ with tempered glass

2. Elevation B

ffavimum Frame Wid*; 9 -8in

Maximum Frame Height: 10ft-2in

Maximum Wind Pressura: +80/ -60 psf

Borrowed Lite Construction: Referfo IR D # 1107W,
Frame Anchor Typ=, Size & Spacing: Rafar to IR Dueny £ 11070,

Not approved for HVHZ with temper=d glass
3. Other Size Configurations: +/- 60 psf {(not for HVHZ)

Maximur Window Size
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Cartification of Independ~nca of Evaluation Entty
I hershy cartify thet (1) | have no Snancial irterast in ingersail-Rand Company; (2) | am an independent
licensed Professional Engineer in the State of Flori®a and: {3} | comply »* the cri‘eria of indenand=nce
as stated in 8B-72.110 (3), F.A.C. and 9B-72.110i4), FAC.
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