

















CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen D31.2 : Build Gut / Floor, Mount : 84” Panels : 80” C.0. : -Wind

Head: Panels were mounted at 13” on center with washered wing nuts onto a
studded aluminum angle. This angle was secured with #14 x 4™ stainless steel,

self drilling, self taping, screws at 13” on center to the 5 leg of a 27 x 57
aluminum angle, forming a 3* build out. This 2” x 5” angle was in turn secured

Specimen D1.2,01.3 8 01.4

Side View
Taptons
1w 1-34"
@ 43" O0.C.

to a concrete beam at 13" on center with Maxi Set %7 x 1-%47 ITW Tapcon
masonry screws. Sili: Panels were mounted at 13” on center with washered wing
nuts onto stainless steel, %4”-20 x 1” machine bolts trapped into an aluminum
reverse f-track. This reverse f-angle was secured at 137 on center to a concrete

@43 '|' 0.C.

block beam with standard 4" x 1-%” 'TW Tapcon masonry screws. CLEAR PAMEL
o . ) . . OPENING LERGTH
Static Wind Loading / Manner of Testing: In accordance with FBC 2001, P — ]
TAS 202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT Aluminurm Washered
F-&ngle Vingnut

RESISTANT BUILBING ENVELQOPE COMPONENTS USING UNIFORM
STATIC AIR PRESSURE : Loads were applied to the specimen (30 second

duration) at levels specified by the cliem.’s Consulting ‘Engineer. Polyethylene Tapeons | " 4225 -
film (2 mil) and tape were used to seal air leakage during loads these were used 14y -39 | 1 BMachine
in a manner that did not influence the results. Gauges were mounted along the @™ 0.L. il BoltS.S
centerline of the specimen’s primary span to record deflections. Deflection
readings follow:
Wind Load Data : Specimen D1.2
Top Center Bottom NET Cross
Load Load Defln Defln Defln Defln Defln Defln Defln Defln  Percent Percent
PSF mH20 atload atLoad atLoad atLoad atLoad atLoad atLoad atload Recovery Recovery
0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA
(10.4) 2.0 0.031 0.000 1.500 0.000 0.000 0.000 1.484 0.000 100.0%  100.0%
(20.8) 4.0 0.063 0.000 2.750 0.000 0.000 0.000 2.719 0.000 100.0%  100.0%
(31.2) 6.0 0.094 0.000 3.563 0.000 0.000 0.000 3.516 0.000 100.0%  100.0%
41.6) 8.0 0.125 0.000 4.250 0.000 0.000 0.000 4,188 0.000 100.0%  100.0%
(52.0) 10.0 0.156 0.000 4,938 0.031 0.000 0.000 4.859 0.031 99.4%  99.4%
62.4) 120 0.188 0.094 5.688 0.063 0.031 0.016 5.578 0.008 99.9%  98.9%
(72.8) 14.0 0.250 0.125 6.313 0.125 0.063 0.047 6.156 0.039 99.4%  98.0%
(83.2) 16.0 0.281 0.156 7.000 0.219 0.094 0.063 6.813 0.109 98A4%  96.9%
(93.6) 180 0.313 0.188 7.688 0.250 0.125 0.094 7.469 0.109 985%  96.7%
(98.8) 19.0 0.344 0.250 8.000 0.375 0.125 0.125 7.766 0.188 976%  953%
140y 200 NR NR NR NR NR NR

Shear Failure at ~19-1/2" H20, at sill, 1st & 2nd panel oserlap torn from fastener.

Reports pertain to the samples tested only and may not be rep
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue = Miami, Florida

33054

Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net .

Specimen D1.3 : Build Out / Floor, Mount : 84” Panels : 86” C.0. : -Wind

Head: Panels were mounted at 13” on center with washered wing nuts onto a
studded aluminum angle. This angle was secured with #14 x ¥ stainless steel,
self drilling. self taping, screws at 13” on center to the 5” leg of a 2” x 5°
alominum angle, forming a 3% build out. This 2” x 5” angle was in turn secured to
a concrete beam at 137 on center with Maxi Set '4” x 1-%” ITW Tapcon masonry
screws. Sill: Panels were mounted at 13" on center with washered wing nuts onto
stainless steel, /4”-20 x 1” machine bolts trapped into an aluminum reverse f-track,
This reverse f-angle was secured at 13” on center to a concrete block beam with
standard 14" x 1-%” FTW Tapcon masonry screws.

Static Wind Loading / Manner of Testing: In accordance with FBC 2001, TAS
202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT RESISTANT
BUILDING ENVELOPE COMPONENTS USING UNIFORM STATIC AIR
PRESSURE : Loads were applied to the specimen (30 second duration) at levels
specified by the client’s Consulting Engineer. Polyethylene film (2 mil) and tape
were used to seal air leakage during loads these were used in a manner that did not
influence the results. Gauges were mounted along the centerline of the specimen’s
primary span to record deflections. Deflection readings follow:

Wind Load Data : Specimen D1.3

Specimen D12, 1.3 8 D1.4

Side View
Tapecons
T4 i-3g

Top Center Bottom

Load Load Defln Defln Defln Defln Defln Defin
PSF nH20 atload atload atload atLoad atLoad atLoad

0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
(10.9 2.0 0.063 0.000 1.625 0.000 0.000 0.000
(20.8) 40 0.094 0.000 2.938 0.000 0.000 0.000
(31.2) 6.0 0.125 0.000 3.688 0.000 0.000 0.000
(41.6) 8.0 0.156 0.000 4.375 0.000 0.000 0.000
52.0) 10.0 0.188 0.000 5.094 0.031 0.000 0.000
62.4) 120 0.250 0.125 5.813 0.063 0.031 0.000
(72.8) 14.0 0.281 0.156 6.500 0.125 0.063 0.031
83.2) 16.0 0.313 0.188 7.188 0.219 0.094 0.063
(93.6) 180 0.375 0.219 7.938 0.250 0.125 0.094
(98.8) 19.0 0.406 0.250 8.250 0.375 0.156 0.125
(14.0) 20.0 NR NR NR NR NR NR

Reports pertain to the samples tested only and may not be reprodiiced without permission. ¢

Test discontinued when s ample D1.2 Failed

CLEAR " PANEL
OPENING LENGTH
Reverse ]
Alurmninum Washered
F-angle it
/_,__§4\ D937 QL.
7 SUETEE]  onto
Tapcons fLiaehl | B
A n 1-304 ] Machine
ol Kk X 0 :;,'; Bolt £.5.
NET Gross
Defl'n Defln  Percent Percent
atLoad atLoad Recovery Recovery
0.000 0.000 NA NA
1.594 0.000 100.0%  100.0%
2.891 0.000 100.0%  100.0%
3.625 0.000 100.0%  100.0%
4297 0.000 100.0%  100.0%
5.000 0.031 99.4% 99.4%
5.672 0.000 100.0%  98.9%
6.328 0.031 99.5% 98.1%
6.984 0.004 98.7% 97.0%
7.688 0.094 98.8% 96.9%
7.969 0.188 97.6% 95.5%

04-009 FE FBC : 19 July 2004 :{Page 8 of 12




CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen D1.4 : Build Out / Floor, Mount : 84” Panels : 80” .0. : -Wind

Head: Panels were mounted at 13” on center with washered wing nuts onto a Specimen 0.2, 0.3 & .4
studded aluminum angle. This angle was secured with #14 x % stainless steel, Side View
self drilling, self taping. screws at 13” on center to the 57 leg of a 2” x 57 : Tapcons

aluminum angle, forming a 3* build out. This 27 x 57 angle was in turn %';g.?gé:"
secured to a concrete beam at 137 on center with Maxi Set 4" x 1-%” ITW o
Tapeon masonry screws. Sill: Panels were mounted at 13”7 on center with
washered wing nuts onto stainless steel. 4”20 x 1" machine bolts trapped into

an aluminum reverse f-track. This reverse f-angle was secured at 13 on center Wﬁﬁ,ﬂ‘;";‘f&d
to a concrete block beam with standard Y%4” x 1-%” ITW Tapcen masonry @ 137 L.
SCTEeWS. CLEAR PARNEL
Static Wind Loading / Manner of Testing: In accordance with FBC 2001, OPENING LEMETH
TAS 202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT Pl WasHered
RESISTANT BUILDING ENVELOPE COMPONENTS USING F»nng!e\ ingnut
UNIFORM STATIC AIR PRESSURE : Loads were applied to the specimen 210
(30 second duration) at levels specified by the client’s Consulting Engincer. on to
Polyethylene film (2 mil) and tape were used to seal air leakage during loads J?.ﬂ ;gg? = ;g;'é%lf:"
these were used in a manner that did not influence the results. Gauges were & 43" 0.C. Bolt 5.5.

mouited along the centerline of the specimen’s primary span to record
deflections. Deflection readings follow:

Wind Load Data : Specimen D1.4

Top Center Bottom NET Gross
Load Load Defln Defiln Defln  Defln  Deffa  Defln  Defln Defln  Percent Percent
PSF inH20 atLoad atLoad atLoad atLoad atLoad atLoad atLoad atLoad Recovery Recovery
0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA
(104) 2.0 0.000 0.000 1.438 0.000 0.000 0.000 1.438 0.000 100.0%  100.0%
(20.8) 4.0 0.063 0.000 2.688 0.000 0.000 0.000 2.656 0.000 100.0%  100.0%
(31.2) 6.0 0.094 0.000 3.438 0.000 0.000 0.000 3.391 0.000 100.0%  100.0%
41.6) 8.0 0.125 0.000 4.125 0.000 0.000 0.000 4.063 0.000 1000%  100.0%
(52.0) 10.0 0.156 0.000 4813 0.094 0.000 0.000 4.734 0.094 98.0%  98.1%
62.4) 12.0 0.188 0.000 5.500 0.188 0.031 0.000 5.391 0.188 9.5%  9%6.6%
(72.8) 14.0 0.219 0.094 6.188 0.219 0.047 0.031 6.055 0.156 974%  9%.5%
83.2) 160 0.250 0.125 6.875 0.250 0.063 0.063 6.719 0.156 91 71%  9%6.4%
(93.6) 180 0.281 0.156 7.594 0.313 0.078 0.063 7.414 0.203 913%  95.9%
(98.8) 19.0 0.219 0.188 7.875 0.375 0.094 0.063 7.719 0.250 9%.8%  952%

(104.0 200 NR NR NR NR NR NR
Test discontinued when s ample D1.2 Failed

Reports pertain to the samples tested only and may not be reproduct
04-009 FE FBC : 19 July 2004 : Page 9 of 1



CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen D2 : Build Out / Floor, Mount : 144” Panels : 140” C.0. : -Wind

Head: Panels were mounted at 13” on center with washered wing nuts onto a studded aluminum angle. This angle was
secured with #14 x %7 stainless steel, self drilling, self taping. screws at 137

on center to the 57 leg of a 2”7 x 5” aluminum angle, forming a 3° build out. Speclrr!en D'_l.'l, D2&Dn3
This 2” x 57 angle was in turn secured to a No: 2 Southern Pine lumber beam . Snme View

at 13 on center with S.S. ¥4” x 1-%” wood lags. Sill: Panels were mounted at — {;';":'; W‘;f"i E;‘?,‘E‘ﬁ'ﬁ'
137 O.C. with washered wing nuts onto stainless steel, 147-20 x 1" machine 2z Mo 2 l‘l:'; ¥ @137 0.C

bolis trapped into an aluminum reverse f-track. This reverse f-angle was P?ﬂﬂihefg
. . N ine Lumber
secured to a No: 2 Southern Pine lumber beam at 13 on cenier with S.S. U4” x “

1-%” wood lags. = Waﬁ]hgnr&d
Static Wind Loading / Manner of Testing: In accordance with FBC 2001, @ 13? a.C.
TAS 202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT CLEAR PARNEL
RESISTANT BUILDING ENVELOPE COMPONENTS USING OPEMING LENGTH
UNIFORM STATIC AIR PRESSURE : Loads were applied 1o the Reverse A |
specimen (30 second duration) at levels specified by the client’s Consulting AEEAE}‘;“ wm?rﬁﬂ;-:ﬁtﬂ
Engineer. Polyethylene film (2 mil) and tape were used to seal air leakage \ g i 137 oGl
during loads these were used in a manner that did not influence the results. /ﬂi‘Q:;%;: o o
Gauges were {n0111lled along the centerline of the specimen’s primary span to Wood Lag 5.5. W"“‘fﬂ‘ 1 Eiﬂ ;}:Eh% r:;.- 2"
record deflections. Deflection readings follow: @_jﬁ% % ggm 28 i}iﬁl‘,ﬁ III II gy

Pine Lember

Wind Load Data : Specimen D2
Top Center Bottom NET Gross

Load Load Defln Defin Defln Defln  Defln Defln Defln Defln  Percent Percent
PSF nH20 atload atlLoad atLoad atLoad atLoad atLoad atLoad atLoad Recovery Recovery

0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA
(10.4) 2.0 0.063 0.000 3.250 0.000 0.000 0.000 3.219 0.000 100.0%  100.0%
20.8) 4.0 0.156 0.000 5.500 0.063 0.000 0.000 5.422 0.063 98.8%  98.9%
(31.2) 6.0 0.188 0.000 7.000 0.125 0.000 0.000 6.906 0.125 98.2% 98.2%
41.6) 3.0 0313 0.000 8.188 0.188 0.031 0.000 8.016 0.125 98.4% 98.5%
(46.8) 9.0 0.344 0.031 8.688 0.313 0.063 0.016 8.484 0.164 98.1% 97.8%
52.0) 10.0 0.375 0.063 9.250 0.438 0.094 0.031 9016 0.266 97.1%  9%6.6%
(57.2) 11.0 0.438 0.125 9.813 0.563 0.125 0.094 10.531 0.328 96.9% 96.0%
62.4) 12.0 NR NR NR NR NR NR

Shear Failure at ~11-1/2" M2 0, at sill, 2ud panel of three torn from fasteners.

Reports pertain to the samples tested only and may not be reproduced
04-009 FE FBC : 19 July 2004 : Page 10 of 12.



CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue

Miami, Florida

33054

Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen D3 : Build Cut / Floor, Mount : 60” Panels : 57" C.0. : -Wind

Head: Panels were mounted at 13” on center with washered wing nuts onto a
studded aluminum angle. This angle was secured with #14 x %" stainless steel,
self drilling, self taping, screws at 13” on center to the 5” leg of a 2”7 x 57
aluminum angle, forming a 3* build out. This 2” x 57 angle was in turn secured
to a No: 2 Southern Pine lumber beam at 13 on center with S$.S. 4" x 1-34”
wood Iags. Sill: Panels were mounted at 13" O.C. with washered wing nuts onto
stainless steel, 47-20 x 17 machine bolts trapped into an aluminum reverse f-
track. This reverse f-angle was secured to a No: 2 Southern Pine lumber beam

at 13 on center with S.S. ¥4” x 1-%4” wood lags.

Static Wind Loading / Manner of Testing: In accordance with FBC 2001,
TAS 202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT
RESISTANT BUILDING ENVELOPE COMPONENTS USING UNIFORM
STATIC AIR PRESSURE : Loads were applied to the specimen (30 second
duration) at levels specified by the client’s Consulting Engineer. Polyethylene
film (2 mil) and tape were used to seal air leakage during loads these were used
in a manner that did not influence the results. Gauges were mounted along the
centerline of the specimen’s primary span to record deflections. Deflection
readings follow:

Wind Load Data : Specimen D3

Top Center Bottom

Load Load Defln Defl'n Defln Defln Defln Defln

PSF mH20 atload atload atLoad atload atLoad atLoad

0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
(GlL2) 6.0 0.0%94 0.000 1.750 0.000 0.000 0.000
©624) 120 0.188 0.000 2.938 0.000 0.000 0.000
(93.6) 180 0.313 0.000 3.875 0.031 0.031 0.000
(109.2) 21.0 0.344 0.031 4344 0.063 0.063 0.031
(124.8) 24.0 0.406 0.063 4844 0.125 0.125 0.063
(140.9) 27.0 0.438 0.094 5.344 0.188 0.188 0.094
(145.6) 28.0 0.500 0.125 5.500 0.250 0.250 0.125
(150.8) 200 NR NR NR NR NR NR

Specimen D11, 2 & D3
Side View
A Wood Lag 5.5,
IR T
2z Moz |l @ 13" 0.C.

Southem i
Pine Lumber l

= Washered
Wingnut
el ] ‘I" o.C.
CLEAR ~ PAMEL
OPENING LENGTH
Reverse
i | Tretene
-Angie .
A g @137 0.C
4 =oo=  onto
Wood Lag 5.5. T I 1
o " o 1_3; T ‘mw |‘" fachine
@4370.L. 2=z Mo.? [l Bolt 5.5.
Southern |

Fine Lumber

NET Gross
Defln Defln  Percent Percent
atLoad atLoad Recovery Recovery
0.000 0.000 NA NA
1.703 0.000 100.0%  100.0%
2.844 0.000 100.0%  100.0%
3.703 0.031 99.2% 99.2%
4141 0.031 99.2% 98.6%
4578 0.063 98.6% 97.4%
5.031 0.094 98.1% 96.5%
5.125 0.125 97.6% 95.5%

Shear Failure at ~27-1/2" H20, at sill, 1st & Znd panel overlap, torn from fastener.

Reports pertain to the samples tested only and may not be rep
04-009 FE FBC : 19 July 2004

voduced without permission. Copyright of
: Page 11 of 1
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@belisouth.net

Report No: 04-009 ¥E FBC

Miami, Florida

33054

Test Dates: 14, 26, 27 & 28 May, 2 June & 5 July 2004

19 July 2004

Test Summary : Polycarbonate Hurricane Shutter Panels

Client:

Transparent Protection Systems, Inc.
6643 North 42" Terrace
West Palm Beach, FL. 33407

IMPACTS : Specimens A, B, C, 11,
12, I3 & 14 were impacted in
accordance with FBC 2001 TAS 201-
94, None failed as a result of large
misstle impacts.

CYCLIC WIND LOADS
Specimens A, B & C were subjected
to cyclic wind loads in accordance with
FBC 2001 TAS 203-94. All specimen
successfully completed the cyclic wind
loads to verified a Design Load of +/-
39.0 PSK.

WIND LOADS : Specimens D1.1,
P1.2,D1.3, D14, D2 & D3 were
subjected to static wind loads in
accordance with FBC 2001 TAS 202-
94. Specimen were tested to failure,
these failures are described following
the relevant data.

CONCLYUSION: Following testing
all specimen were disassembled. No
failures were observed in the shutters.
the fastenings or anchorages. The
shutter product was tested in
accordance with and meets the
requirements to comply with Florida
Building Code 2001, Sections 1606,
1619 & 1626.

Report by George Dotzler:

Phone: 888-447-8320 Fax: 561-844-2445

Sample A Sample B Sample C Sample [32
Impact & Cyele Impact & Cycle Impact & Cyele Wind—
- '5\'-@‘_!-‘;: - AL g~ ¥ e Hlbex .:JE]’—I_-K
wa | ¥ eee ]t e |1 148 k| 13e “ue 140+
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* |
r‘{:—ih-;_:{:rﬁ -
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M L[5
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e T
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A\_@L‘f .
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Sample 14

Sample 12 Impact
impact Sample I3 - &=
3 Impact
T T & &0 * 57~
| | 1o~ - - T él‘
84 ¥ —*—41‘4;—
£ l e | BE ALJW Sample 3
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F i

48,

[ BE™
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Wind+ Wind— Wind - Wind-
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“*V‘ & ‘-\‘{t‘ "l("‘“"—\‘*v‘
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Respecifully suabmitied, CO UCTION TESTING CORPORATION
(Miami-Pade Ceiydlication # §1£0924.04)
Sy g
\ /

Test witnessed & report riviewed
By Yamil G. Kuri, P.E.:

Reports pertain to thmalﬂrm&t g
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue  Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Report No: $4-002 LE FBC 11 August 2004
Test Dates: 24 & 26 May, 1 & 3 June& 3 July 2004

Testing : Polycarbonate Hurricane Shutter Panels

Client:

Transparent Protection Systems, Inc.

6643 North 42™ Terrace
West Palm Beach, FL 33407

Phone: 888-447-8320 Fax: 561-844-2445
General: This test report incorporates into one document three testing activities. These are:

1. Uniform Static Air Pressure, per FBC 2001, TAS 202-94
2. Large Missile Impacts, per FBC 2001, TAS 201-94
3. Cyclic Wind Pressure Loading, per FBC 2001, TAS 203-94

Witness to Testing:
Yamil G. Kuri, P.E. : CTC Official Witness, Raina Williams, CTC Assistant & George Dotzler, CTC Test Engineer

Description of Specimens: Specimens were nominal 1/10” polycarbonate Storm Panels (Mic’d thickness varied across
section from 0.0905” to 0.1185). These panels were extruded into a two ribbed 2” x 13” section with a nominal coverage of
13” per panel manufactured by Transparent Protection Systems, Inc. of West Palm Beach, Florida. These panels
utilized the a double key hole punch pattern at each end of the panels as shown in the diagram below. Specimen were all
three panels wide (41%4”) and 103” long. Specimen were mounted in a variety of fastenings these are detailed on the
following page. Specimen were installed without intermediate supports to the panel overlaps. Detailed descriptions of each
specimen are included immediately preceding the relevant test data together with section drawings.

POLYCARBONATE
PAHREL PROFILE

- 2=
[y ¢
Hole Hole
1 1 A
N g
‘I’.— 1"-——‘*-‘ . 2-12" 3 -“.—— 1'——‘{=— . 2-112 = —L——- 1'——‘|—
L 13~ COYERAGE s
A 15-1¢4~ OYERALL
Tgpical End y Head or Sill
P 13 | | -
e T - 4 -
e 4 N -+
— CLEAR POLYCARBONATE + \ i

Reports pertain to the samples tested only and may not be rgproduced without permission. Co

04-009 LE ¥FBC : 11 August 2004 : Page 1 .
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

DETAILS: Test specimens were installed with the following fasteners and aluminum extrusion:

A | 1 - - 5HE™
1-34¢ 3 1314 A SHE” 1- 34— H (i}
r ex Drive
r Jl' r Standard Hez Drive Mazi Set
el ) ommsmsinffiBer©) W]}I sm-.
Wood Screw * TAPCON "ITY & ELCO TAPCON
Stainless Steel 14"z 1-314~ TAPCONS 14~ 2 1-34"
== 110"
] wnwmwmmaﬂ ms-<:>
n.nso#:&—j:diﬂ-zﬁ' - 116" - |
deoses=) AR . o
WASHERED WINGNUT S.5. Pan Head Bolt M:;____ImBnlt M;_&gg
4--20 20 U420 =20
Male PLUS 26 Femate 30 I l\;_;j -
L :Dl-ll‘flu'e ELCO Teztron 4 DH!!l
) 4= Internal IM"-zﬂ rive
Il p1ta= L : L i PANELMate fimtermal BE 20 e
. 3-12= sk L 2-12= F
H4~-20 BRASS ALL POINTS : SOLID SET { RAWL : CAULE-INS
wooD BUSHING MACHINE SCREV, MASONRY ANCHOR
. ' e Base Metal Lead Allog Shield
SIDE Insert !l
o - g lm':_mml. -
uq: T 5ns w 7H6" 11420 @ 12
Interior 1‘ L] Exterior
End IHTERHAL End
S3
il e igpical 0.092-  0.380"
r e w2
. -\k— 085
I T pRILS 0275 0.665" |
Tgpical Ai.» 0.195"
STUD ANGLE T Reverse F- Angle 1- 5'3 e, 0095~ -
6T o35 T wp:o12 " Typical T
| ] e = F-TRACK &=0.60"
Y P ‘I" 'P *I‘ Wp - 12 Keghole Washer
0.090" Aluminum
~'n za—L
| |-ef— b = -
=L ryTen - 3-318 Hi,
. am
| h-HEADER 44 T P—AE-—H-
. —er— e ; il a0 165"
1-182 Wp:12-13 [z T ............. | % o0~ 0650
: : gplca e ?0_185',|
—3=-[] -
16607 BUILD-OUT F-TRACK 3
oL , L 1.28% T wWpe1®
sl
_ ) | E— v
3-13415 p.09a- |
g R \‘
0.6337 {158
2-14" 2=
| 2~ 5" ANGLE -
T o opre D056 se-|le—-—L e BIZET [ e
| 0.067 Ia\\& s Wp:iZ T I |
S l 0 IJB?"JT’ ~ l -
F 2 F F s F

A "Webster” gauge was utilized to determine the material hardness of aluminum components. These readings are
indicated (w: 13) for example where the gauge registered a 13 hardness taken off of a mill finish extrusion. Where
gauge readmgs are taken off of a painted aluminum component, readings are mdlcated (Wp: 11 5)f0r examplé. Where
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19® Avenue ~ Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen E

Side YWiew
Tapcons
14" % 1-314™

Specimen E : Wall / Floor, Mount : 103” Panels : 99” C.O.

Impacts & Cyclic Wind Loading +
Head: Panels were mounted into an aluminum h-header extrusion. This }.{Iuminum
extrusion was secured to a concrete block beam at 13” on center with TTW I h-header
Maxi Set %” x 1-%4” Tapcon masonry screws. Sill: Panels were mounted at I
13” on center with washered wing nuts onto stainless steel, ¥4”-20 x 17 CLEAR PANEL
machine bolts trapped into an aluminum reverse f-track. This reverse f-angle OPERING LENGTH
was secured to a concrete block beam at 13” on center with stainless steel. ¥4”- Reverse i |
20 x 1” pan head bolts (9/16” head and combination slot & Phillips drive) into nthrin;lljgl ; w“ﬁ:};‘;’]md
All Point, Solid Set, machine bolt, masonry anchors. \ @ 13" 0.C.

| onto
1420z 1"

w3 AN Hed Machine
Bolt into Lead i
Shield Anchor | BoltS.S,
213"0.C. 8
Side View
: Wood Lag 5.5.
& =
” Ta— P A e Specimen F : Build Out / Floor, Mount : 103” Panels : 99” C.0.

!

Southern 1 j}

T Impacts & Cyclic Wind Loading

| Aluminum  Head: Panels were mounted into an aluminum h-header extrusion. This
h-header extrusion was secured to a No: 2 Southern Pine lumber beam at 13 on center

l with S.8. 4" x 1-%” wood lags. Sill: Panels were mounted at 13” on center .
PANEL with washered wing nuts onto a studded aluminum angle. This angle was

CLEAR
OFERING LENGTH secured at 13” on center with stainless steel ¥4”-20 x 1” pan head bolts (9/16”
| s Waslliered head and combination slot & phillips drive) into All Points, brass wood
Aluminum |, wingnut bushings secured into a No: 2 Southern Pine Iumber beam.
Stud Angle @ 13" 0.C.

2

14°-20 x 1'/

Specimen G

5.5, Pan Head [N T e

Boltinto Brass 2z No.2 |J ((ﬂ Side View  Washered

Wood Bushing Southern Wingnut on to
@13 0.C, Pine Lumber Zﬁg!llg?:tg glus

Y
. Aluminum
Specimen G : Wall Mount : 103” Panels : 96” C.O. 7T h-header
Impacts & Cyclic Wind Loading |
Head: Panels were mounied into an aluminum h-header extrusion. This CLEAR PARNEL
extrusion was secured to a concrete block beam at 13” on center with washered OPENING LENGTH
wing nuts onto ELCO PanelMate, Male, masonry anchors. Sill: Panels were I
mounted at 13” on center with washered wing nuts onto a studded aluminum Washered
angle. This angle was secured at 13” on center with standard %~ x 1-%” M Wingnuts
@13 0.C.
ELCO Tapcon masonry screws.
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Impact & Cygele
Y
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue

Miami, Florida

33054

Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Sample E

IR

114" Tapconz
@ 13" 0.C.

1/4"-20Bolt

iﬁ'“&%"%c
ool

SWE inte

Solid Stt Lead
Shlcld Anchor
@ 13" 0.C.

Sample F

Wood Lag
Impact & CgcleIE] @ 13" 0.0,
¥
103~ 99"
wi W
13"0.C.

%@

Sample G
Impact & Cacle W
K@ 13" (LC.
@ﬁ PantlMates
& 13" 0.C.
o3~ % a5~
AU
B 500
N w3
‘}\_41+ 114" Tapcons
@13 0.C.

‘Jﬁ—‘n'glr SWB ® 13" 0.C.

Brasz Weood
Bushing

Impact and Cyclic Wind Loading / Manner of Testing: In accordance with the FLORIDA BUILDING CODE 2001,
TESTING APPLICATIONS STANDARD (TAS) 201-94, IMPACT TEST PROCEEDURES and TESTING
APPLICATIONS STANDARD (TAS) 203-94, CRITERIA FOR TESTING PRODUCTS SUBJECT TO CYCLIC
WIND PRESSURE LOADING.

The specimens, E, F & G, as previously described, were impacted (as shown in the diagram above) with a 9.02 1b, 96”
long, S48, 2x4, of No. 2 Southern Pine lumber, in locations as directed by the client consulting engineer.

€3

@):
5):

Reports pertain to the samples tested only and may not be reprodpiced without permission. Copyrig

fealies) =]

trj i

G
G

Size

41" x103"

41" x103"

41" x 103"
41" x103"

41" x103"
41" x103"

Location

Rt(in), Up(in)

{1

21,50
34,8

21,50
34,96

21,51
7,10

Location
Description

2}

Center Panel 2 /3

Lower Right Corner

Center Panel 2 /3

Upper Right Corner

Center Panel 2/3
Lower Left Corner

The location description relative to the product assembly.

Ft/Sec Inches

£33 {4}
496 .00
50.2 5.00
497 8.50
496 475
492 8.25
493 6.50

Velocity Deflection Permanent Set

Inches
{5}

0.00
0.38

0.00
0.00

0.00
0.50

: Impact location given on Cartesian grid, right and up from lower left hand corner.
@):
3):

Impact velocity measured with an Oehler Chronometer model 35P, verified by the video method.

Deflections recorded by the change in height of a collapsed aluminum foil cylinder.

Set readings made from the deformed product to a referance plane with a steel ruler.

04-009 LE FBC : 11 August 2004 s Page4of 9 —




CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Sample E T Sample F Wood L Sample G
impact & Cycle 2PN Impact & Cygcle eodlag Impact & Cygcle W
a .8 rec )& 13" 0.C. Dt @ 13" 06
* < Panetllates
13" 0.0,
ie3” ¥ q99= w3~ b 99= iz 3% 96~
Wil
12420 Bol !
% w.'wwﬁt ¥ Sbl. g P
ﬁ @13" % @l‘!
l‘ #1 l'c soniBinte | |‘ = |‘~ SWE @ 13" 0.C. i‘ are l‘ 114" Tapeons
Shicld Anchor Brass \'_v‘ood @ 13" 0.C.
@ 13" 0.0 Bushing

Following impacts, specimens E, F & G were cyclic wind loaded as directed by the FBC 2001, TAS 203-94, CRITERIA
FOR TESTING PRODUCTS SUBJECT TO CYCLIC WIND PRESSURE LOADING, in accordance with Table
1625.4 : Fatigne Loading Sequence, located in chapter 16, FBC 2001. In general, numerous static air pressure cycles are
applied to the specimen at varying load levels based upon the positive and negative design load levels. Polyethylene film (2
mil) and tape were used to seal air leakage during loads and were used in a manner that did not influence the results. A
detailed account of the cyclic wind loads applied and resulting deflections at the centerline of the specimen’s primary span
follows:

No. Design Load Defl'ns E Defl'ns F Defl'ns G
Cycles Range PSF PSF Inches Inches Inches
0 0.000 0.000 0.000
600 0% to 50% Pos. DL 17.3 87 2125 2313 1.750
70 0% to 60% Pos. DL 17.3 104 2.500 2.563 2.000
1 0% to 130% Pos. DL 17.3 225 6.500 6.563 5.750
AtRest ' 0313 0.375 0.125
0 0.000 0.000 0.000
600 0% to 50% Neg. DL (17.3) &7 2.750 2625 0.000
70 0% to 60% Neg. DL (17.3) (104 3250 3.188 2.500
0% to 130% Neg. DL (17.3) (22.5) 6.500 6.188 5.875
1] At Rest 0.375 0.313 0.125
1342 Total Cycles




CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue

Miami, Florida

33054

Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen H1 : Wall / Floor, Mount : 103” Panels : 99” C.0. : -Wind
Specimen H4 : Wall / Floor, Mount : 93” Panels : 89” C.0. : -Wind

Head: Panels were mounted into an aluminum h-header extrusion. This extrusion
was secured to a No: 2 Southern Pine lnmber beam at 13” on center with S.5. ¥4”
x 1-%” wood lags. Sill: Panels were mounted at 13” on center with washered
wing nuts onto stainless steel, ¥4”-20 x 1” machine bolts trapped into an aluminum
reverse f-track. This reverse f-angle was secured to a No: 2 Southern Pine lumber
beam at 13” on center with S.S. 4” x 1-%4” wood lags.

Static Wind Loading / Manner of Testing: In accordance with FBC 2001, TAS
202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT RESISTANT
BUILDING ENVELOPE COMPONENTS USING UNIFORM STATIC AIR
PRESSURE : Loads were applied to the specimen (30 second duration) at levels
specified by the client’s Consulting Engineer. Polyethylene film (2 mil) and tape
were used to seal air leakage during loads these were used in a manner that did not
influence the results. Gauges were mounted along the centerline of the specimen’s
primary span to record deflections. Deflection readings follow:

Wind Load Data : Specimen H1

Top Center Bottom
Load Load Defln Defln  Defln  Defln  Defin Defln
PSF mnH20 atload atload atload atload atload atLoad
0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
6.2 1.0 0.094 0.000 1.500 0.000 0.063 0.000
(104) 2.0 0.250 0.000 3.313 0.125 0.219 0.000
(15.6) 30 0.563 0.000 5.438 0.375 0.281 0.125
(20.8) 40 1.000 0.063 7.688 0.500 0.313 0.250
(312 5.0 1.500 0.125 10.000 0.750 0.500 0.375
(B12) - 60 NR NR NR NR NR NR
At~5-1/4" H20 Load, panels pulled out of header.
Wind Load Data : Specimen H4
Top Center Bottom
Load Load Defln Defl'n Defln Defl'n Defln Defln
PSF mH20 atload atload atLoad atload atload atLoad
0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
(10.4) 2.0 0.250 0.000 2.313 0.125 0.125 0.000
(20.8) 4.0 0.813 0.000 4.813 0.375 0.563 0.000
(31.2) 6.0 1.125 0.063 7.500 0.500 0.750 0.094
36.4) 7.0 1.375 0.125 9.000 0.750 0.969 0.250
(41.6) 8.0 NR NR NR NR NR NR

At~7-3/4" H20 Load, panels pulled out of header.
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Specimen H
“Side View

Wood Lag 5.5.
14" % 1-3/4"

/@ 13" O0C,

Aluminum
h-header

CLEAR PAREL
OPENING LENGTH
Reverse |
Aluminum Waghered
F—ﬁ.ngle\ ngn
@ 13" 0.0
AR T
‘ D=oo=3| | onto
Wood Lag 5.5. [ — =14 20 x 1"
174" % 1-3/4" m:‘l (I Machine
@137 0.6, ZxNo.2 ” Bolt 5.5.
Southern
Pine Lumber
NET Gross
Defln Defln  Percent Percent
atLoad atLoad Recovery Recovery
0.000 0.000 NA NA
1.422 0.000 100.0%  100.0°%%
3.078 0.125 95.9%% 96.2%
5.016 0.313 93.8% 93.1%
7.031 0.344 95.1% 93.5%
9.000 0.500 94.4% 92.5%
NET Gross
Defln Defln  Percent Percent
atload atLoad Recovery Recovery
0.000 0.000 NA NA
2.125 0.125 94.1% 94.6%
4.125 0.375 90.9% 92.2%
6.563 0422 93.6% 93.3%
7.828 0.563 92.8% 91.7%




CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue = Miami, Florida

33054

Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Specimen H2 : Wall / Floor, Mount : 84” Panels : 80” C.0. : -Wind
Specimen HS : Wall / Floor, Mount : 72” Panels : 68” C.0. : -Wind

Head: Panels were mounted into an aluminum h-header extrusion. This extrusion
was secured to a No: 2 Southern Pine lumber beam at 13” on center with S.S. ¥4” x
1-%” wood lags. Sill: Panels were mounted at 13” on center with washered wing
nuts onto stainless steel, 14”-20 x 17 machine bolts trapped infto an aluminum
reverse f-track. This reverse f-angle was secured to a No: 2 Southern Pine lumber
beam at 13” on center with S.S. 4" x 1-34” wood lags.

Static Wind Loading / Manner of Testing: In accordance with FBC 2001, TAS
202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT RESISTANT
BUILDING ENVELOPE COMPONENTS USING UNIFORM STATIC AIR
PRESSURE : Loads were applied to the specimen (30 second duration) at levels
specified by the client’s Consulting Engineer. Polyethylene film (2 mil) and tape
were used to seal air leakage during loads these were used in a manner that did not
influence the results. Gauges were mounted along the centerline of the specimen’s
primary span to record deflections. Deflection readings follow:

Wind Load Data : Specimen H2

Top Center Bottom
Load Load Defln Defln Defl'n Defln Defln Defln
PSF mnH20 atload atload atlLoad atload atLoad atlLoad
0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
(1049 2.0 0.188 0.000 1.438 0.000 0.031 0.000
20.8) 4.0 0.375 0.000 3.063 0.000 0.063 0.000
(31.2) 6.0 0.563 0.000 4.563 0.125 0.094 0.000
41.6) 80 0.813 0.000 5.813 0.250 0.125 0.000
(46.8) 2.0 1.000 0.063 7.188 0.438 0.313 0.063
520 10.0 1.188 0.125 9.063 0.688 0.563 0.188
(57.2) 11.0 NR NR NR NR NR NR
Wind Loead Data : Specimen HS
Top Center Bottom
Load Load Defl'n Defln Defln Defln Defl'n Defln
PSF mH20 atload atload atload atload atLoad atLoad
00 0.0 0.000 0.000 0.000 0.000 0.000 0.000
(20.8) 4.0 0.250 0.000 1.906 0.000 0.188 0.000
41.6) 8.0 0.563 0.000 3.938 0.063 0.500 0.000
(52.0) 100 0.813 0.063 5.063 0.188 0.563 0.031
(572 11.0 0.938 0.125 6.125 0.313 0.688 0.094
©62.4) 12.0 1.063 0.250 7.438 0.438 0.813 0.188
67.6) 13.0 NR NR NR NR NR NR

Panels released from header at ~12-3/4" H20.

04-009 LE FBC : 11 August 2004
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Specimen H
Side View

Wood Lag 5.5.
1/4" % 1-314"

'. / Z13"0.C
N -
Alurninum
7 h-header
CLEAR PALEL
OPEMING LENGTH
Reuerse ]
Aluminum Washered
F-Angle ngmn
P @ 13" 0.C.
Wood Lag s:,s. *i‘:“:”" 1 gﬁlﬂ 1~
R 2 ||| BoRSS
Southern
Pine Lumber "
NET Cross
Defln Defln  Percent Percent
atLoad atLoad Recovery Recovery
0.000 0.000 NA NA
1.328 0.000 100.0% 100.0%
2.844 0.000 100.0% 100.0%
4234 0.125 97.0% 97.3%
5.344 0.250 95.3% 95.7%
6.531 0375  943% 93.9%
8.188 0.531 93.5% R2.4%
NET Gross
Defln Defln  Percent Percent
atLoad atLoad Recovery Recovery
0.000 0.000 NA NA
1.688 0.000 1000% 100.0%
3.406 0.063 98.2% BA%
4.375 0.141 96.8% 9.3%
5.313 0.203 96.2% 94.9%
6.500 0.219 96.6% 9.1%
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CONSTRUCTION TESTING CORPORATION

33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

13873 N.W. 19" Avenue = Miami, Florida

Specimen H3 : Wall / Floor, Mount : 60” Panels : 54” C.0. : -Wind
Specimen H3 : Wall / Floor, Mount : 48” Panels : 44” C.0. : -Wind

Head: Panels were mounted into an aluminum h-header extrusion. This extrusion
was secured to a No: 2 Southern Pine lumber beam at 13” on center with S.8. %™ x
1-%” wood lags. Sill: Panels were mounted at 13” on center with washered wing
nuts onto stainless steel, %4”-20 x 1” machine bolts trapped into an aluminum
reverse f-track. This reverse f-angle was secured to a No: 2 Southern Pine lumber
beam at 13” on center with S.S. 4™ x 1-34” wood lags.

Static Wind Loading / Manner of Testing: In accordance with FBC 2001, TAS
202-94, CRITERIA FOR TESTING IMPACT & NON IMPACT RESISTANT
BUILDING ENVELOPE COMPONENTS USING UNIFORM STATIC AIR
PRESSURE : Loads were applied to the specimen (30 second duration) at levels
specified by the client’s Consulting Engineer. Polyethylene film (2 mil) and tape
were used to seal air leakage during loads these were used in a manner that did not
influence the results. Gauges were mounted along the centerline of the specimen’s
primary span to record deflections. Deflection readings follow:

Wind Load Data : Specimen H3

Top Center Bottom
Load Load Defln Defln  Defln Defln  Defln  Defln
PSF mH20 atload atload atLoad atload atlLoad atlLoad
0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
(20.8) 4.0 0.125 0.000 1.188 0.000 0.125 0.000
(41.6) 80 0.313 0.000 2313 0.000 0313 0.000
62.4) 12.0 0.563 0.000 3.500 0.063 0438 0.063
(72.8) 14.0 0.813 0.000 5.250 0.125 0.813 0.125
(78.0) 15.0 0.938 0.063 6.188 0.375 0.750 0.188
(83.2) 16.0 1.188 0.125 7.875 0.500 1.000 0.250
(88.4) 170 NR NR NR NR NR NR
Center line moment failure at ~16-1/2" H20
Wind Load Data : Specimen H6
Top Center Bottom
Load Load Defln Defln Defln  Defln  Defln  Defln
PSF inH20 atload atload atload atload atload atLoad
0.0 0.0 0.000 0.000. 0.000 0.000 0.000 0.000
(31.2) 6.0 0.094 0.000 1.750 0.000 0.094 0.000
(62.4) 120 0.125 0.000 1.500 0.000 0.125 0.000
93.6) 180 0.188 0.031 2.313 0.063 0.188 0.031
(124.8) 240 0.313 0.063 3.125 0.125 0.250 0.063
(156.0) 300 0.500 0.0%4 4.000 0.250 0438
(171.6) 33.0 NR NR NR NR NR

Center line moment failure at ~31-1/2"

Specimen H

Side Yiew
= Wood Lag 5.5.
e 4" x 1-34"
‘l {‘2 2. No. 2 /@ 1370.C.
U Southern =
Ij"ine Lumbel‘ \x

b === | Sheader
CLEAR F"JM|IIEL
OFENIKNG LENGTH
n?f;?ﬁﬁm I Wasl!ered
F-Angle Wingnut
A b A2 137 0C
T [ —— E% on to
Wood Lag 5.5. T = -}l 3 1;':;-52'% : t;|-.
&%-*&gfm 2z No.2 |f Bolt S.5.
Southern
Pine Lumber ' "
NET Gross
Defln: Defln Percent Percent
atLoad atload Recovery Recovery
0.000 0.000 NA NA
1.063 0.000 100.0% 100.0%
2.000 0.000 100.0%  100.0%
3.000 0.031 9.0%  98.2%
4438 0.063 98.6% 97.6%
5.344 0.250 95.3% 93.9%
6.781 0.313 95.4% 93.7%
NET Gross
Defl'n Defln  Percent Percent
atLoad atLoad Recovery Recovery
0.000 0.000 NA NA
1.656 0.000 100.0% 100.0%
1.406 0.000 100.0% 100.0%
2.188 0.031 98.6% 97.3%
2.938 0.063 97.9%  9%6.0%
3 95.8%

Reports pertain to the samples tested only and may not be repyoduced without permission. Ce
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CONSTRUCTION TESTING CORPORATION

13873 N.W. 19" Avenue ~ Miami, Florida 33054
Phone : 305-685-6657 Fax : 305-685-6659 Email : ctclab@bellsouth.net

Report No: 04-009 LE FBC 11 August 2004
Test Dates: 24 & 26 May, 1 & 3 June, 3 July, 10 & 11 August 2004

Test Summary : Polycarbonate Hurricane Shutter Panels

Client: Sample E " Sample F Sample G
y Impact & Cgcle@"& 12‘,'?5‘3" Impact & Cygcle g‘;gfé“g Impact & Cycle W
. RN Ly | .C. ¥ @13"0.C.
Transparent Protection [ na TS i Pt
Systems, Inc. . . . . -
nd wi | || | as- 03| || |99 03| x| |98
6643 North 42™ Terrace 20800 o
@13"0.C. 13"0.C. wiauh
West Palm Beach, FL 33407 J # | o Syme i

K
< qlﬁ SolidSetLead v % Brazz Qv%od @L
Phone: 888"447“8320 —‘{q—-ﬂ-l'—'—:‘*r Sgc;g.:ﬁonj:ch?r -B!rq,flél(— Bushing Alr_q,-l_:}_ $an Tapcon.f

. 861_RAd @137 0L,
Fax: 561-844-2445 Sample H1 ’w"oog Lag Sample H{ Wood Lag
. N Wind— R lE]h@ 13" 0.C. o Mind— |H|h@ 13" 0.C. Sample H2 'w‘oog Lag
IMPACTS : Specimens E,F & G i < % Wind- [ﬁ]h@ 13" 0.C
were impacted in accordance with
FBC 2001 TAS 201-94. None 10z g5~ a1 g9+ ]
failed as a result of large missile e &
. 1/4-20Bolt 14420 Bolt 17420 Bolt
impacts. e LU e LT il NIt
.“-.-_A*T_ Wood Lag AF_ -_:{‘_. Wood L A}r‘ -.-__\{‘_ Wood L.
CYCLIC _WIND _LOADS : k hreryd # @108 H S 08.
: Sample H3 Woodlag
Spe.clmens E, .F & G were o - R Sample H  Woodlag
subjected to cyclic wind loads in | _Mind— | @%70C Sample HE  WeodLag
accordance with FBC 2001 TAS I‘ ~giEh Wind- | @770C
203-94. All specimen successfully [ 6% 0Bl 60~ BE™ o o
completed the cyclic wind loads to Kty e et
@13"0.C. > @13"0.C.

verified a Design Load of /- é “é é erne.
IS PSE / e ooy B S S ety s
WIND LOADS : Specimen H1, H4, H2, HS, H3 & H6 were subjected to static wind loads in accordance with FBC 2001
TAS 202-94. Specimen were tested to failure, these failures are described following the relevant data. Specimen H1
successfully completed wind loads to verify a Design Load of -17.33 PSF on a 103 panel with a 99 clear opening,
Specimen H4 successfully completed wind loads to verify a Design Load of -24.27 PSF on a 93“ panel with a 89 clear
opening, Specimen H2 successfully completed wind loads to verify a Design Load of -34.67 PSF on a 84 panel with a 80%
clear opening, Specimen H5 successfully completed wind loads to verify a Design Load of -41.6 PSF on a 72 panel with
a 68“ clear opening Specimen H3 successfully completed the wind loads to verify a Design Load of -55.47 PSF on a 60“
panel with a 56“ clear opening and Specimen H6 successfully completed wind loads to verify a Design Load of -104.0 PSF
on a 48 panel with a 44 clear opening.

CONCLUSION: Following testing all specimen were disassembled. No failures were observed in the shutters, the
fastenings or anchorages, except as noted in specimen deliberately tested to failure, descriptions of these follow the relevant
data.. The shutter product was tested in accordance with and meets the requirements to comply with Florida
Building Code 2001, Sections 1606, 1619 & 1626.

Respéctfully submitted, CONSTRUCTION TESTING CORPORATION
(Mlaml-I)ade entification # 01-0924.04)

Report by George Dotiler: X}(ﬂ‘;} v

Test witnessed & report rev:ewed
By Yamil G. Kuri, :

RAUUTIT L LUUG
Reports pertain to ¢ only and may nlﬂ he repyoduced without permission. Copyright 2004
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SN ENGINEERING
% EXF:‘L;}ESS@ A FRANK L. BENNARDQ, P.E., INC. INNOVATION

Product Evaluation Report

December 31, 2008

Application Number:  FL6416
FLB Project Number:  08-TPS-0007

Product Manufacturer:  Transparent Protection Systems, Inc.
Manufacturer Address: 6643 42™ Terrace North
West Palm Beach, FL 33407

Product Name & Description:  ClearGuard Polycarbonate Storm Panels (HVHZ)

Scope of Evaluation:

This Product Evaluation Report is being issued in accordance with the requirements of the Florida
Department of Community Affairs (Florida Building Commission) Rule Chapter 8B-72.070, F.A.C., for
statewide acceptance per Method 1(d). The product noted above has been tested and/or evaluated as
summarized herein to show compliance with the 2007 Florida Building Code and is, for the purpose
intended, at least equivalent to that required by the Code. Re-evaluation of this product shall be required
following pertinent Florida Building Code modifications or revisions.

Substantiating Data:

« PRODUCT EVALUATION DOCUMENTS

FLB drawing #08-TPS-0007 titled "ClearGuard Polycarbonate Storm Panels (HVHZ)", sheets 1-5,
prepared by Engineering Express, signed & sealed by Frank L. Bennardo, P.E. is an integral part of this
Evaluation Report.

« TEST REPORTS

Uniform static structural performance has been tested in accardance with TAS 202 test standards per test
report(s) #04-009-FE-FBC & #04-009-LE-FBC by Construction Testing Corporation (CTC) and test
report(s) #0239-0312-06 & #0239-1013-07 by Hurricane Test Laboratory (HTL).

Large missile impact resistance and cyclic loading performance have been tested in accordance with TAS
201 & 203 test standards per test report(s) #04-009-FE-FBC & #04-009-LE-FBC by Construction Testing
Corporation (CTC) and per test report(s) #0239-0107-05, #0239-1013-07 & #0239-0316-06 by Hurricane
Test Laboratory (HTL).

Self-ignition temperature, Rate of Burning, and Smoke Density have been tested in accordance with
ASTM D1929-96, ASTM D635-98, & ASTM D2843-99 Ll o

standards (respectively) per test report #ETC-01-753-10724.1 ised Engineers Sea
by ETC Laboratories (ETC). Ralgzgesngmee s Seal

UV weathering resfstance has been tested in accordance with
ASTM G26 (equivalent to ASTM G155-00ae1) and ASTM D638
standards per test report #TP1-001-02-01 by PRI Asphalt
Technologies (PRI).

T oos

Frank L Bennardo, P.E. L. ~
# PE0048549 - .. €.A. #0885
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» STRUCTURAL ENGINEERING CALCULATIONS

Structural engineering calculations have been prepared which evaluate the product based on comparative
and/or rational analysis to qualify the following design criteria:

1. Minimum Glass Separation

2. Anchor Spacing

3. Maximum Allowable Size/Pressure Combinations

No 33% increase in allowable stress has been used in the design of this product.

Impact Resistance:

Large Missile Impact Resistance has been demonstrated as evidenced in previously listed test reports,
and is accounted for in the engineering design of this product.

Wind Load Resistance

This product has been designed to resist wind loads as indicated in the span schedule(s) on the Product
Evaluation Document (i.e. engineering drawing).

Installation

The product listed above shall be installed in strict compliance with the Product Evaluation Document (i.e.
engineering drawing), along with all components noted therein.

The product components shall be of the material specified in the Product Evaluation Document (j.e.
engineering drawing).

Limitations & Conditions of Use:

Use of this product shall be in strict accordance with the Product Evaluation Document {i.e. engineering
drawing) as noted herein.

All supporting host structures shall be designed to resist all superimposed loads and shall be of a material
listed in this product’s respective anchor schedule. Host structure conditions which are not accounted for
in this product's respective anchor schedule shall be designed for on a site-specific basis by a registered
professicnal engineer.

All components which are permanently installed shall be protected against corrosion, contamination, and
other such damage at all times.

This product has been designed for use within the High Velocity Hurricane Zone (HVHZ),

160 SW 12™ AveENUE #106 DEeerFIELD BEacH, FL 33442
PHONE: 954-354-0660 Fax: 954-354-0443
WWW.ENGEXP.COM
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ETC Laboratories

Measuring Up To Your Standards And More

SELF IGNITION TEMPERATURE
RATE OF BURN AND SMOKE DENSITY TESTS
Rendered To

TRANSPARENT PROTECTION SYSTEMS, INC.
6643 42"° TERRACE NORTH
WEST PALM BEACH, FL 33407

REPORT NUMBER
ETC-01-753-10724.0

PRODUCT SERIES/MODEL
POLYCARBONATE PLASTIC 0.09 INCH THICK - NON-FOAM PLASTIC

297 Buell Road
Rochester, NY 14624
(585) 328-7668

Fax: (585) 328-7777



Dade County Notification Number: ETC01026
Report Number: ETC-01-753-10724.1

Job Number: ETC-01-753-10724.7

Test Start Date: 04/24/00

Test Finish Date: 05/03/01

Report Date: 05/04/01

Reissued Date: 8/30/05

SELF IGNITION TEMPERATURE
RATE OF BURN AND SMOKE DENSITY TESTS
OF NON-FOAM PLASTIC
Rendered To

TRANSPARENT PROTECTION SYSTEMS, INC.
6643 42N° TERRACE NORTH
WEST PALM BEACH, FL 33407

Product Series/Model
POLYCARBONATE PLASTIC 0.09 INCH THICK

Summary of Results

No. Test Name Test Method Test Result Dade County Criteria
1. ,?elflgm“on ASTM D 1929 800 °F Passed (> 650 °F)
emperature
2. Rate of Burning ASTM D 635 C-1 Passed (C-1: <1.0 in/min)

3. Smoke Density ASTM D 2843 43.6 % Passed (< 75 %)



Scope of Work

ETC Laboratories was contracted by Transparent Protection Systems, Inc. to
perform Self Ignition Temperature, Rate of Burn and Smoke Density tests on a
Polycarbonate plastic 0.09 inch thick material. The tests were performed according to the
following test methods:

o ASTM D1929-96 Standard Test Method for Ignition Properties of Plastics

e ASTM D635-96 Rate of Burning and/or Extent and Time of Burning of Self-
Supporting Plastics in a Horizontal Position

o ASTM D2843-93 Standard Test Method for Density of Smoke from the Burning
or Decomposition of Plastics

The purpose of the testing was to determine the materials ability to meet the
requirements of an approved plastic as described in section 3505.2 of the South Florida
Building Code.

Test Specimen

One set of specimens has been received by ETC Laboratories and used for testing.
The sample was cut into three groups of specimens for the three tests to be performed. The
number and the size of the specimens in each group were:

e 20 specimens in the Self Ignition Temperature group measuring 3/4 by 3/4 by 0.09
inch;

e 20 specimens in the Rate of Burn group measuring 6 by 1/2 by 0.09 inches;

e 20 specimens in the Smoke Density Test group measuring 1 by 1 by 0.09 inch;

The specimens were conditioned at 73 degrees F and 50% RH for a minimum of 48
hours prior to testing.

Test Equipment

The Self Ignition Temperature test was conducted with a Blue-M model CF56622C
furnace, Watlow Series 942 controller and Altek model 322-1 thermometer. The furnace
had been modified to conform to the requirements of the specification; the Watlow
controller maintained the desired temperature and the Altek thermometer measured the
specimen temperature. Rate of Burn test was conducted using a standard laboratory

Bunsen burner, a ring stand and clamps to hold the wire gauze and specimen as required by
the specification. The Smoke Density Test was conducted with an apparatus built by ETC
Laboratories to the requirements of ASTM D2843.



1.

Test Procedures

ASTM D 1929 Self Ignition Test:

The test was conducted according to the requirements of the ASTM D1929-
96. A 3-gram specimen is exposed to a selected temperature within the hot air
ignition furnace. Flaming, glowing, or a sudden rise in sample temperature are
indications of specimen ignition. If combustion occurs, the temperature is
lowered if combustion dose not occur, the temperature is raised until the
minimum self-ignition temperature is determined.

ASTM D 635 Rate of Burning Tests:

The test was conducted according to the requirements of the ASTM D635-96.
To begin, the specimens are marked by scribing two lines, 25 mm and 100 mm
from one end. Next, the specimen is supported horizontally from the end nearest
the 100 mm mark while the other end is exposed to a standard specified gas flame
for 30 seconds ot until the flame front reaches the 25 mm mark, which ever comes
first. The time for the flame front to reach the 25 mm mark, the time to reach the
100 mm mark or for the flame to go out and the extent of burning are measured and
recorded. The average time of burning, extent of burning, and rate of burning are
calculated and reported as required.

. ASTM D 2843 Smoke Density Test:

This test was conducted according to the requirements of the ASTM D2843-
93. To begin, a specimen is exposed to a standard propane burner flame within a
12” by 12” by 31> high chamber. The smoke generated by the burning specimen
is substantially trapped within the chamber. A light beam is passed through the
upper portion of the chamber and the intensity of the light through the smoke 1s
measured with a photoelectric cell. The light intensity is plotted versus time and
the Smoke Density Rating is calculated as the percentage area under the curve.



Test Results

Listed in Tables 1, 2 and 3 are the results from the Self-Ignition Temperature, Rate
of Burn, Smoke Density and Comparative Tensile tests. In Figure 1 the Smoke Density
graph is shown. The Ignition Point of the sample was determined to be 800 degrees F.
The minimum allowed by the South Florida Building Code Section 3505.2 is 650 degrees F
therefore; the sample meets the requirements.

The Average Time of Burning (ATB) of the sample was determined to be 10
seconds (rounded value in accordance with ASTM D 635) and the Average Extent of
Burning (AEB) was 1.21 in. Therefore; according to the South Florida Building Code
Section 3505.2 the sample meets the requirement and earns a rating of C-1. During the
Rate of Burn Test, none of ten specimens burned to the 100 mm mark, the ATB and AEB
were calculated according to section 9.2 of the test method and reported.

The sample earned a Smoke Density Rating of 43.6. The maximum allowed by
the South Florida Building Code Section 3505.2 is 75 therefore; the sample meets the
requirements.

Table 1 Self Ignition Temperature Test Result

Specimen Number Temperature (°F) Result
1 800 No ignition
2 820 ignition
3 840 Ignition
4 860 Ignition
5 880 Ignition
6 900 Ignition
Spontaneous Ignition Temperature = 800°F Meets Requirement

SFBC section 3505.2(a) requires a Minimum Self Ignition Temperature above 650°F




Table 2 Rate/Extent of Burning Test Result

Specimen Time to 25mm (t;) Time to Cease (t) Burning Rate
Number seconds seconds cm/min
1 13 19 9.79
2 14 25 7.92
3 11 21 10.00
4 10 16 12.38
5 9 29 6.21
6 8 12 14.00
7 10 15 11.20
8 10 15 11.20
9 9 18 10.00
10 10 18 10.67
Average Time, seconds 10.4 18.8 -
Average Time of
Burning (ATB), second{ 10
Average Extent of
Burning (AEB), in. 1.21

Resultant Rating: C-1

Meets requirement

SFBC 3505.2(a) Requirement: C-1 <1 in/min, C-2 <2.5 in/min




Table 4 Smoke Density Test Result

Time Light Absorbed (%) % of Area
(min:sec) Spec #1 Spec #2 Spec #3 Avg. Represented
0 0.0 0.0 0.0 0.0 % 0.00
15 19.7 9.2 27.4 18.8 % 1.41
30 62.5 42.4 66.9 573 % 5.70
45 75.3 61.6 76.4 71.1 % 9.63
1:00 77.0 62.5 70.8 70.1 % 10.59
1:15 70.1 67.6 65.7 67.8 % 10.34
1:30 60.8 64.0 59.5 61.4 % 9.69
1:45 55.3 60.1 54.8 56.7 % 8.86
2:00 47.9 52.4 50.0 50.1 % 8.01
2:15 42.1 47.6 46.1 453 % 7.15
2:30 33.7 42.1 42.3 394 % 6.35
2:45 26.9 37.4 394 346 % 5.55
3:00 22.7 34.0 36.6 31.1 % 4.93
3:15 20.5 31.4 34.3 28.7 % 4.49
3:30 19.6 28.9 324 27.0 % 418
3:45 19.0 26.9 30.9 25.6 % 3.94
4:00 18.7 25.2 29.6 24.5 % 3.76

Result

Smoke Density Rating = 43.6

Meets Requirement

SFBC 3505.2(a) Requirement: Rating of less than 75

ASTM D2843

PERCENT LIGHT ABSORBED

100%

90%

80%

70% 1

60% 1

50% 1

40% 1
30% 1
20%
10%

0%

TIME (sec)

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240

Figure 1 Percent Light Absorbed Versus Time for the Smoke Density Test
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Conditions, Terms, and General Notes Regarding The Test

These test results were obtained by employing all requirements of the designated
test methods with no deviations. The test results and specimen supplied for testing in
compliance with the referenced specifications.

The test results are specific to the product tested by this laboratory and of the
sample supplied by the client named herein, and they relate to no other product either
manufactured by the client, a fabricator of the client or of installed field performance.

ETC Laboratories makes no opinion or endorsements regarding this product and
its performance. This report may not be reproduced or quoted in partial form without the
expressed written approval of ETC Laboratories.

ETC Laboratories letters, reports, its name or insignia or mark are for the
exclusive use of the client so named herein and any other use is strictly prohibited. The
reports, letters, and the name ETC Laboratories, Inc., or its seals or insignia shall not be
used in any circumstance to the public or in any advertising.

Limitation of Liability: Due diligence was used in rendering the professional opinion. By
acceptance of this report, the client agrees to hold harmless and indemnify ETC
Laboratories, Inc. from and against all liability, claims, and demands of any kind
whatsoever, which may arise out of or in any manner connected with the performance of
the work referred to herein. ETC Laboratories reserves the right to subcontract any and
all work for its clients in order to fulfill its contractual obligations for testing,
engineering, and test equipment fabrication services.

ETC LABORATORIES

. %\)\

David Kehrh
President
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12" (MIN) TO 13" {MAX) PANEL COVERAGE
15 1/4" MAX TOTAL PANEL WIDTH

6 1/2" MAX COVERAGE 2) NO 33-1/3% INCREASE IN ALLOWABLE STRESS HAS BEEN USED IN
8 3/4" MAX TOTAL WIDTH MOUNT WITH THE DESIGN OF THIS PRODUCT.
MOUNT WITH FASTENERS 3) POSITIVE AND NEGATIVE DESIGN PRESSURES TO BE USED WITH

FU I_I_ PAN E L PRO FI LE FAGTENERS HALF PAN E L PRO FI LE OR STUDS THESE DRAWINGS SHALL BE DETERMINED BY OTHERS FOR SPECIFIC JOBS

1 OR STUDS AT y) AT 6-1/2" IN ACCORDANCE WITH THE GOVERNING CODE, WHEN CALCULATING
3" = 1'-0" (SEEGENNOTE6) 13" 0.C. AX = 10" (SEE GEN NOTE®) 0. MAX PRESSURES PER ASCE 7-05, USE OF DIRECTIONALITY FACTOR Kd=0.85 IS @

EXPRESS® -~ |/

CERY OF AUTH #8885

5.000"
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ALLOWED,
4) THE SYSTEM DETAILED HEREIN IS GENERIC AND DOES NOT PROVIDE
L 5 000" INFORMATION FOR A SPECIFIC SITE. IF SITE CONDITIONS DEVIATE FROM

STUD AND/OR LEG DIRECTION ‘ THE CONDITIONS DETAILED HEREIN, A LICENSED ENGINEER OR

PH: (954) 354-0660 Fax: (954) 354-D443

MAY BE REVERSED !
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— 0.275" N 1l 5) PERMIT HOLDER SHALL VERIFY THE ADEQUACY OF THE EXISTING
_j_‘ T STRUCTURE TO WITHSTAND NEW SUPERIMPOSED LOADS.
T 6) CLEAR POLYCARBONATE STORM PANELS (FULL, HALF, &
CLOSURE DOUBLE-WIDE) MAY VARY IN "COVERAGE" WIDTH UP TO THE RESPECTIVE
ANGLE MAXIMA SHOWN HEREIN, PROVIDED THAT THE PANEL PROFILE HEIGHT BE
MAINTAINED, PANELS SHALL BE MOUNTED WITH FASTENERS OR STUDS
e = 10" AT MAXIMUM SPACING SHOWN FOR EACH PROFILE.

0.313" 0,562"
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~- BUILDOUT 7) ALL POLYCARBONATE PANELS SHALL BE MANUFACTURED BY
T TRANSPARENT PROTECTION SYSTEMS, Inc.
: 8) THIS PRODUCT APPROVAL IS FOR THE USE OF CLEAR POLYCARB
& {1 0.006" PANELS ONLY. ALL POLYCARB PANELS SHALL BE EXTRUDED WITH
-

2,250" ——

6" = 1'-0"

REVERSE 'F TRACK 'F' TRACK
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g* = 1'-Q" 4 6" = 1'-0"

Transparent
Protaction
Systems, Inc,

THICKNESS t=0.100" (£0.010") AND SHALL BE MANUFACTURED FROM
100% SYNTHETIC THERMOPLASTIC POLYMER RESIN (UV STABILIZED),
ANY PLASTIC MATERIAL TO BE USED IN THE HVHZ MUST DEMOSTRATE
COMPLIANCE WITH SECTION 2612 OF THE BUILDING CODE SPECIFIED
ABOVE. TYPICAL TENSILE STRENGTH Fy=8.908 K5I, FLEXURAL STRENGTH
Fby=12.90 KSI, & FLEXURAL MODULUS IS 328.7 KSL.

9) ALL EXTRUSIONS SHALL BE 6063-T6 ALUMINUM ALLOY, U.N.O.

10) PANELS SHALL BE PERMANENTLY LABELED WITH A MINIMUM OF ONE
LABEL PER PANEL CONTAINING THE FOLLOWING:

WIDTH UNLIMITED TRANSPARENT PROTECTION SYSTEMS, INC.
0 MOUNTING ™~ WEST PALM BEACH, FLORIDA

(ngmﬂ AUSN—RFEQ'D) SECTIONS ©0.60" 0.375" NOTE: TEST STANDARDS AND PRODUCT APPROVAL NUMBERS SHALL BE
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3
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FLORIDA STATEWIDE APPROVAL

4—0.948"4
FOR USE WITHIN AND OUTSIDE THE HVHZ

WAS H E R WI N G N UT MAXIMUM SPANS AND CORRESPONDING LOADS SHOWN HEREIN,

9 6" = 1'-0" REFERENCE CONSTRUCTION TESTING CORPORATION (CTC OF MIAMI, FL)
6" = 1'-0" TEST REPORTS #04-009-FE-FBC & #04-009-LE-FBC, AS WELL AS
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/ 0.58" 41 g T R ANY MOUNTING CONDITION. HOLES MAY BE FIELD DRILLED IN PANELS AT
- Ry #3/8" (OR @5/8" WITH KEYHOLE WASHER) WITH ANY FASTENER TYPE,
] WASHERED WINGNUTS SHALL HAVE 0.865" MINIMUM WASHER DIAMETER,
14) ALL BOLTS & WASHERS SHALL BE ZINC COATED STEEL, GALVANIZED
STEEL, OR STAINLESS STEEL WITH A MINIMUM TENSILE YIELD STRENGTH
OF 60 KSI.
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mas | o /:'-. ANCHOR SCHED
EMaED ] 1/4" = 1 H
g | [Max | / | _EDGE
/\ — £ : L pIsT
/ %\~ CONN TYPE C1: /
ANCHOR PER EXISTING HOST STRUCTURE

MOUNTING SECTION

o
EMBED4 "] \_ MAX
7 7 I \-connTvPE C1:

ANCHOR PER
ANCHOR SCHED

MAX PANEL SPAN PER SCHED

L

/3 MOUNTING SECTION

W 3" = 10"

VERT SECTION \y 3" =1'-0"

VERT SECTION

W 3" = 10"

VERT SECTION

/ / BEND PANEL AROUND

CORNER & S$TITCH TO
ADIACENT PANEL WITH
1/4-20 BOLTS &
WASHERED WINGNUTS
AT 24" O.C. (TYP)

I
EXISTING HOsT '
[ STRUCTURE

N\

FASTEN PANELS TO
HOST STRUCTURE OR
TO STUDDED ANGLE
(TOP & BOTTOM) AT
CORRUGATION VALLEY
CLOSEST TO CORNER
(EACH SIDE)

/5 CORNER CLOSURE

W N.T.S. PLAN VIEW
ANCHORS AT 12.0" O.C. FOR EQ
P=59psf OR LESS, OR AT 5.9" O.C. EQ
FOR P=120psf OR LESS (USE ANY Py
ANCHOR FROM ANCHOR SCHED) [ T |

/ 6\ BUILD-OUT CLOSURE

12/31/2008 - 10:57am

w 3" = 10" PLAN VIEW
(U@
1/4"
EXISTING HOST STRUCTURE MAX)/‘Q NOTE: DETAIL 9/3 MAY BE USED
CONN TYPE C2: : AS AN ALTERNATE TO CLOSURE
Dy e DETAILS 7/3 AND 6/3.
fupeh b [ ANCHOR SCHED
£ AN 2 max MAXIMUM PANEL MIN. PANEL
, o : OVERLAP
A T S coms e sTerine SPAN SCHEDULE - s ismes, o
’mqe — -~ USE WITH "H" HEADER: (POSITIVE CONN .) FROM THE EXISTING b
60" MAX AT 55.47psf / 7\ WALL MOUNT CLOSURE HOST STRUCTURE L ™-exsTiNG HosT
E’sz‘ilrﬂ“é"_ : g*g Z| \y 3= 10" PLAN VIEW P m PANEL OVERLAP -
GLASS SEPAR n & (psf) | SPAN ()
1/4-20x — N.T.S. PLAN VIEW
G AN sy Ees N2
MAY BE REVERSED 1 FQTEQH STUDS 29 STRUCTURE, TYP 32 | i
: FOR INTER a1z o 2a0(2X1) 1/ T MAXIMUM SPAN
/ @ . % I—l" TO 5"——-‘ MAX‘“_ 40 6'-5" SCH EDULE NOTES:
| T s | 62
e = et : /. o7 1. SPANS SHOWN IN “MAX PANEL SPAN SCHEDULE" ABOVE ARE MAXIMUM
i T ] conn e ca: : T - g ALLOWABLE SPANS AT EACH RESPECTIVE DESIGN PRESSURE.

YAV AV AVEY %:1 ANCHOR 52— Ll e | | o 2. THIS SCHEDULE MAY BE USED TO DETERMINE MAXIMUM ALLOWABLE
HosT 7 B “|  ANCHOR SCHED A% GVERLAP e SPANS FOR PANELS INSTALLED USING ANY COMBINATION OF MOUNTING
sTRUCT /2 /[ EDGE 1., ‘Q ki ) _ -5 EXTRUSIONS INVOLVING A POSITIVE CONNECTION - e, ALL INSTALLATIONS

A oIS | ~r TANCHORS AT 12,07 O.C. FOR F=59psf OR LESS, 70 | 5-3 WHICH DO NOT INCLUDE AN "H” OR "U" HEADER.
/ 7 A ANY ANCHOR FROM ANCHON SOHEDs - ot 75 | S-1" 3. WHERE THE "H" HEADER IS USED, THE MAXIMUM ALLOWABLE SPAN IS
B0 [ #ap 5'-0" (60%) AND THE MAXIMUM ALLOWABLE PRESSURE IS 55.47psf,
- 4. WHERE "U" HEADER IS USED, THE MAXIMUM ALLOWABLE SPAN IS 4'-4"
/ 4\ MOUNTING SECTION m TRAP MOUNT CLOSURE 100 | 4-5 (52") AND THE MAXIMUM ALLOWABLE PRESSURE IS +78/-80 PSF.
—— — 1 5. “TABLE ABOVE IS VALID FOR PANELS MOUNTED HORIZONTALLY OR
\y 3" =10 VERT SECTION w 3" =10 PLAN VIEW 120 [ 379" VERTICALLY. SPAN DIRECTION IS ALWAYS PERPENDICULAR TO LINE OF

ANCHORAGE,
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LEG AND/OR STUD
DIRECTION MAY BE

REVERSED FOR GLASS SEP,
INTERIOR MOUNT PER SCHED
4B
EXISTING
GLAZING l ; :

1/4-20 x

MAX PANEL SPAN
PER SCHED

\ R
-

okl 78 A
4\7A°5T u /I EDGE/ " L CONN TYPE C5:
STRUCT /" = oSt | ANCHOR PER
I

ANCHOR SCHED

/ 1"\ MOUNTING SECTION

N

v 3 = 1!_0"

REXISTING HOST STRUCTURE

VERT SECTION

——ANY ANCHOR FROM ANCHOR

SCHEDULE, ANCHORS
SPACED @ 6" O.C. MAX,

gl

EXISTING
GLAZING

3%" MINIMU +_
SEPAR REQ'D

(&)
S

52" MAX
PANEL SPAN

—

SPAN, +78/-B0 PSF MAX DESIGN PR

NOTE: MAXIMUM SPAN AND PRESSURE FOR
USE WITH 'U' HEADERS: 52" MAX PANEL

ESSURE

/3 MOUNTING SECTION

W N.T.5.

VERT SECTION

GLASS SEP,

GLAZING

.

1 ¥

PER SCHED
‘% SexisTing | /0 1/4-20

— //

/ MAX
K & 1/4"
[ Max

=
=
x3/4" &g
STUDS g T
AT =2
0.C. o
*X o
<C
i

5=)

WIS =
// / .1~ CONN TYPE C1:

HOST STRUCTURE

ANCHOR PER
ANCHOR 5CHED

/ 2\ MOUNTING SECTION

W 3" = 11”0“

rEXISTING
GLAZING

- GLASS SEPAR
PER SCHED

EXISTING HOST
XST RUCTURE

VERT SECTION

CONN TYPE C1:

ANCHOR PER
ANCHOR SCHED

=
&
i
T
25
Lo
n'I.LI
| sSTUDs ZEo
ATE" =
0.C.
MAX

/ 4\ MOUNTING SECTION

W N.T.S.

VERT SECTION

ALUMINUM OR GALVANIZED STEEL SPACER:

* REQUIRED ONLY FOR EIFS, ICF, OR
OTHER MALLEABLE FINISHES.

+  OPTIONAL FOR STUCCO, BRICK, OR
OTHER RIGID FINISHES. \

/

QPTIONAL METAL BONDED
WASHER MAY BE USED ON
THE INNERSIDE QF THE
PANEL.

.\) EMBED .
/ ; “‘ A\

¥ / —
R
EXISTING o=
HOST
STRUCTURE
£ A

EXISTING EXTERIOR /

WALL FINISH (STUCCO,
BRICK, ICF, EIFS, ETC.)

| ——T1ANCHORS PER
ANCHOR
SCHEDULE

MAX PANEL SPAN PER
SPAN SCHEDULE

EXISTING
GLAZING

NOTE: SHUTTER SYSTEM MAY BE ANCHORED THROUGH
EXTERIOR WALL FINISH TO HOST STRUCTURE WITH
ANY MOUNTING CONDITION SHOWN HEREIN,

GLASS SEPARATION /\/
PER SCHEDULE

MOUNTING SECTION THRU
EXTERIOR WALL FINISH

/ 5\ (BRICK, ICF, EIFS, ETC.)

4 / NTS. VERT SECTION
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ANCHOR SCHEDULE

MINIMUM GLASS
SEPARATION SCHEDULE

GLASS SEPARATION
SCHEDULE NOTES:

1. GLASS SEPARATION SCHEDULE
PROVIDES MINIMUM SEPARATION
DISTANCE REQUIRED BETWEEN EXTERIOR
FACE OF GLAZING {OR OTHER PRODUCT
BEING PROTECTED) AND INTERIOR FACE
OF INSTALLED STORM PANEL.

2. SEPARATION DISTANCE PER THIS
SCHEDULE IS REQUIRED FOR USE WITH
POSITIVE LOADS ONLY.

) 2" MIN EDGE DISTANCE
g L Spans Up To 4'-0" Spans Up To &'-0" Spans Up To 7'-6"
Em ANCHOR OAD CONN TYPE CONN TYPE CONN TYPE
i (P 1 2l ea|ca|es|ci|ec2]| 3 calcs|ci|ca|calcalcs
1/4" TAPCON (ELCO OR 42 |13.0"[13.0"}13.0"/13.0"[13.0"|13.0"[13.0"|13.0"|13.0"| 13.0"|13.0"|13.0"[13.0"|13.0"| 13.0"
ITW) WITH 1-3/4” EMBED | 47 ]13.0"[13.0"}13.0"[13.0"|13.0"}13.0"(13.0"|13.0"{13.0"[13.0"[13.0"[13.0"[13.0"]13.0"[13.0"
(3192psi MIN CONC) 53 113.0"[13.0"[13.0"[13.0"[13.0"[13.0"[13.0"[13.07|13.0"|13.0"|13.0"|13,07|13.0"113.0"|13.0"
65 [13.0"|13.0"[13.0"[13.0"13.0"[13.0"[13.0"[13.0"|13.0"|13.0"|13.0"| 6.8" |10.3"}13.0"|11.6"
e 120 |13.0"[ 9.8 [10.3"[13.0"|11.6"[13.0"} 9.8" [10.3"|13.0"|11.6"{13.0"| 9.8" [10.3"13.0"|11.6"
1/4" ELCO PANELMATE 42 [13.0"[13.0"[13.0"[13.0"[13.07|13.0"}13.0"|13.0"|13.07|13.0"|13.07[13.0"[13.0"13.07| 13.0"
WITH 1-3/4" MIN EMBED 47 ]13.0"13.0"[13.0"(13.0"(13.0"[13.0"[13.0"|13.0"[13.0"[13.0"[13.0™13.0"|13.0"[13.0"[13.0"
(3350psi MIN CONC) 53 [13.07]13.0"|13.07|13.0"[13.0"[13.0"[13.0"/13.0"]13.0"|13.0"[£3.0"[13.0"[13.0"|13.0"113.0"
E |x ey 65 [13.0"[13.0"}13.07]13.0"(13.0"[23.0"|13.0"|13.0"[13.0"]13.0"[13.0"[13.0"[[3.0"|13.0"]13.0"
o At 120 [13.0"[13.07[13.0"}13.0"[13.0"|13.0"]13.0"[13.0"{13.0" 13.0"|13.0"]13.0"|[13.0"|13.0"[13.0"
S [1/4-20 ALL FOINTS SOLID-|_42 |13.0"]13.0"[13.0"}13.0"|13.0" [13.0"]13.0"113.0"[13,0"|13.6"|13.0"[13.0°[13.0°|13.07[13.0°
O |SET WITH 7/8" MIN EMBED| 47 [13.0"[13.0"[13.0"[13.0"]13.0"|13.0"|13.0"|13.0"(13,0"}13.0"|13.0"|13.07|13.0"|13.0"| 13.0"
(3000ps! MIN CONC) 53 [13.07|13.0"[13.0"[13.0"[13.0"|13.0"|13.0"[13.0"|13.0"|13.0" [13.0"|13.07]13.07[13.0"|13.0"
O 65 [13.07]13.0"[13.0"[13.0"[13.0" |13.0"|13.0"[13.0"|13.0"|13.0" [13.0"]13.0"{13.0"[13.0"|13.0"
120 [13.0"]13.0"[13,0"[13.0"[13.0" [13.0"[13.0"[13.0"[13.0"[13.0"[13.0"'|13.0"113.0"|13.0"| 13.0"
1/4-20 POWERS CALK-IN | 42 |13.07]13.0"]13.0"|13.0"13.0"|13.0"|13.0"|13.07|13.07|13.0"|13.0"[13.0"[13.07[12.8"|12.5"
WITH 7/8" MIN EMBED 47 [13.0"13.0"[13.0"|13.0"|13.0" [13.0"[13.0"[13.0"|13.0"|13.0" |13.0"|13.0"|13.0"|11.5"11.5"
(2000psi MIN CONC) 53 [13.0"[13.0"[13,0"/13.0"13.0"}13.0"[13.07]13.0"[12.8"|12.8"|13.0"|13.0"|13.0"]10,2" | 10.2"
ke 65 (13.0"[13.0"[13.0"(13.0"13.0"[13.0"[13.0"|13.0"[10.4"|10.4"|13.0"|13.0"|13.0"| 8.8" | B.8"
120 [13.0"[13.0"13.0"] 8.8" | 8.8" [13.0"]13.0"[t3.0"| 8.8" | 8.8" {13.0"|13.0"|13.0"} 8.8" | 8.8"
1/4" TAPCON (ELCO OR 42 |13.0"]13.0"]13.0"|13.0"|13.0"]9.8" [9.8" | 9.8" | 9.8" | 9.68" | 7.8" ] 7.8" | 7.8" ] 7.8"] 7.58"
ITW) WITH 1-1/4" EMBED | 47 |13.0"|13.0"[13.0"]13.0"|13.0"{ 8.7" | 8.7" | 8,77 | 8.7" | 8.77 | 7.0" [ 6.3" [ 7.0 | 7.0 | 7.0"
53 |11.6"[11.6"11.6"11.6"|11.6"|7.7" | 7.7" | 7.7" | 7.7" | 7.7 | 6.2" | 4.8" | 5.7" | 6.2" | 5.8"
s 65 |9.5"]9.57}9.5"18.5"|9.5" 6.3 |50"|6.1"[63" | 6.0"|5.3" |3.6" |3.8"]5.3" | 4.3
120 [5.3"[3.67[3.8"|53"{4.3"[53"|3,6"|3.8"[53" | 4.3"|53"[3.6" |3.8" |5.3"| 4.3"
1/4" ELCO PANELMATE 42 [13.0"|13.0"[13.0"[13.0"[13.0"|13.07]13.0"|13.0"|13.0"[13.0°|10.5"[10.5"]10.5"|10,5"|10.5"
(FEMALE, MALE, OR PLUS) [ 47 [13.0"[13.0"|13.07|13.0"[13.0"[1L.7°|11.7"|11.7"[11.7"[11.7"| 5.4" | B.4" | 9.4" | 9.4" | ©.4"
¥ |W/ 1-1/4" MIN EMBED 53 [13.0"[13.0"|13.0"(13.0"13.0"[10.4"|10.4"|10.4"[10.4"|10.4") 8.3" | 6.4" | 7.7" | B.3" | 7.8"
9 Ik 65 [12.7"112.7"[12.7"[12.7"[12.7"| 8.5" [6.7" | 8.2" | 8.5" | 8.1" | 7.2" | 4.8" | 5.1" | 7.2 | 5.7"
o ; 120 {7.27{4.8"[51"[7.2" 57" |7.2" |4.8" |5.1" | 7.2" | 5.7" | 7.2" | 4.8" | 5.1" | 7.3" | 5.7"
2 [1/4-20 ALL POINTS SOLID-| 42 _|13.0"[13.07[13.0"[13.07|13.0°[13.0"[13.07[13.07|13.07| 13.0"|13.0"|13.07[13.07]13.07[ 13,07
= |SET WITH 7/8" MIN EMBED| 47 |13.0"|13.0"|13.0"[13.0"|13.0"|13.0"]13.0"|13.0"|13.0"|13.0" [13.07|13.07]13.0"[13.0"|13.0"
o 53" |13.0"[13.0"[13.0"[13.0"[13.0"[13.0"[13.0"[13.0"|13.0"| 13.0"|13.0"|13.0"|13.0"|13.0" | 13.0"
g e 65_[13.0"[13.0"[13.0"|13,0"(13.0"{13.0"[13.0"[13.07|13.0"[13.0"[13.0"|12.6"[13.0"[13.0"] 13.0"
120 [13.0"[12.6"13.0"13.0"[13.0"[13.0"[12.6"[13.0"]13.0"[13.0"}13.0"[12.6"[13.0"[13.0"| 13.0"
1/4-20 POWERS CALK-IN | 42 |13.0"[i3.0"]13.0"[13.07]13.0"|13.0"|13.0"|13.0"|13.0"]13.0"|13.0"|13,0"|13.0"]11.9"[11.5"
WITH 7/8" MIN EMBED 47 |13.0"13.0"[13.0"[13.0"]13.0"[13.0"[13.0"13.0"}13.0"| 13.0"|12.0"|10.8"|12.0"|10.6"|10.6"
53 |13.0"[13.0"[t3.0"[13.0"113.0"[13.0"[13.0"[13.0"|11.8"|11.8"|10.6"| 8.2" | 9.6" | 6.4" | 9.4"
v B 65 [13.0"[13.0"[13.0"[13.0"[13.0[10.8"[ 8.67 [10.5" 9.6" | 9.6" | 9.2" [ 6.2" | 6.5" | B.1" | 7.3"
120 [9.2"[6.2"[6.57 [8.1" [ 7.3" [9.2"[6.2" [ 6.5"[8.1" [ 7.3" | 3.27 | 6.2" | 6.5 | B.1" | 7.3"
; 3/4" MIN EDGE DISTANCE
I—E LOAD Spans Up To 4'-0" Spans Up To &'-0" Spans Up To 7'-6"
8% | nCHOR (psH) CONN TYPE CONN TYPE CONN TYPE
T cr|c2|c3|ca|cs|crjc2|ca|eca]cs|ci|c2|c3lcecs] s
174" TAPCON (ELCO OR 42 [13.0"[13.0"|13.0"|13.0"]13.0"{10.1"[10.1"|10.1"]10.1"|10.1"| B.1" | 8.1" | 8.1" | B.1" | B.1"
ITW) OR #14 WOOD 47 [13.0"13.0"13.0")13.0"[13.0"[9.1" [9.1" | 8.1" | 9.1" | 0.1" | 7.3" | 6.5" | 7.3" | 7.3"] 7.3"
SCREW W/ 1-1/2" EMBED | 53 [12.1"12.1"[12.1"H2.1"[12.1"| 8.0" | 8.0" | B.0" | B.0" | 8.0" | 6.4" | 5.0" | 6.0" | 6.4" | 6.0"
65 |9.87(9.8"|9.8"[0.8" | 9.8"|6.6" |5.2" |6.3"|6.6"] 6.3" | 5.5" [3.7° |3.9" | 5.5 | 4.4
f—mmesae- 120 |5.57[3.77[3.97 | 5.5" 1 4.4" | 5.5" |3.7° | 3.9" | 5.57 | 4.4" | 5.5" | 3.7 | 3.9" | 5.5" | a.4"
1/4" ELCO PANELMATE 42 [13.0"]13.0"[13.0"|13.0"[13.0"[13.07]13.0"|13.0"[|13.0"[13.0"|13.0"|13.0" [13,0"|13.0"| 13.0"
(FEMALE, MALE, OR PLUS) | 47 [13.0"[13.0"[13.0"|13.0"[13.0"|13.0"[13.0"|13.0"[13.0"|13.0"[13.0"[13.0°113.0"|13.0"|13.0°
W/ 1-7/8" MIN EMBED 53 [13.0"]13.0"[13.0"[13.0"[13.0"[13.0"|13.0"|13.0"[13.0"|13.0"|13.07|13,0"|13.0"|13.0"|13.0"
o bk 65 {13.0"]13.0"[13.0"[13.0"[13.0"|13.0"[13.0"|13.0"[13.0"|13.0"|13.0"}13,07]13.0"|13.0"| 13.0"
ol ‘ 120 [13.07(13.07/13.07[13.013,07[13.0"[13.0"|13.0"[13.0"|13.0" |13.0"13.07[13.0"[13.0"]13.0"
9 [1/4"LAGSCRENORHANGAR | 42 |13.0"|13.0"[13.0"[13.0"[13.0"| B.5" | B.6" | 8.9" | 8.0" | 8.9" ] 7.2" | 7.3" | 7.2" | 7.2 | 7.2"
E%LEWNMMHBZ THREAD |47 |12,0"[12.0"[12.0"[12.0"|12.0"| B.0" | 8.0" | 8.0" | B.0" | 8.0" | 6.4" | 5.7" | 6.4" | 6.4" | 6.4"
+FEREAD 53_[10.6"10.6"[10.6"[10.67[10.6" 7.1" | 7.1" [ 7.1" | 7.1" | 7.1" | 5.7" | 4.4" | 5.3" | 5.7" | 5.3"
65 |8.7 |8.7"|8.7"|B.7" | 8.7" |5.8" |4.6" | 5.6" | 5.8 | 5.5" | 4.9" | 3.3" | 3.5" | 4.9" | 3.5"
& 120 |4.9"[3.3"13.5"[4.9" | 3.9"[4.6"[3.3"[3.5"[4.9"[3.9" [4.9" 3.3 | 3.5" | 4.9" | 3.9"
7/16" WOOD BUSHING W/ | 42 )13.0"[13.0"(13.0"[13,0"[13.0"[13.0"[13,0"]13.0"]13.0"|13.0"|13.0"|13.0"|13,0"]13.0"]13.0"
7/8" MIN EMBED & 1/4-20 | 47 [13.0°[13.0"[13.0"[13.0"}13.0"|13.0"[13.0"|13.6°]13.0"|£3.0"|13.0"|13.0"[13.07|13.0"}13.0°
5.S. MACHINE SCREW 53 [13.0"[13.0"[13.0"[13.0"[13.0"|13.07]13.0"}13.0"[13.0"]13.0"|13.0"]10.8"|12,9"[13.0"|13.0
% Eli 65 [13.0"[13.0"[13.0"[13.0"|13.0" [13.0"[11.3"[13.0"[13.0"| 13.0"|12.1"| 8.1" | B.6" |[12.1"] 9.6"
120 [12.1"]8.1" | 8.6" [12.17 9.6" [12.1"]8.1" [ 8.6" [12.1"] 9.6" |[12.1"| B.1" | B.6" |12.1"| 0.6"

MINIMUM
SEPARATION |  MINIMUM
SPAN | AT OR BELOW | SEPARATION
POSITIVE | LESS |  30' ABOVE |AT ELEV > 30"
LOAD (psi) | THAN GRADE ABOVE GRADE
4'-g" 4,13" 1.30"
32 5-g" 4,13" 1.74"
6-12" 5.25" 3.79"
4'-g" 4,13" 1.38"
40 5-0" 4.13" 1,93"
&'-6" 5.25" 3,59"
4'-g" 4,13" 1.43"
45 5'-Q" 4,13" 2.04"
5'-3" 5.25" 3.49"
4'-0" 4,13" 1.47"
50 5-0" 4,13" 216"
6'-0" 525" 3.40"
4'-g" 4,13" 1.57"
60 5-g" 4.13" 2.39"
58" 5.25" 3.26"
4'-g" 4,13" 1.66"
70 [ 4,13" 2.62"
54" 5,25" 3.15"
120 3-10" 4.13" 1.97"

ANCHOR NOTES:

1. 1/4" TAPCONS MAY BE BY ITW OR BY £LCQ. “"ELCO
FANELMATE" ANCHORS MAY BE MALE, FEMALE, OR PANELMATE
PLUS, AS ILLUSTRATED. HEAD STYLE MAY BE STD 13/32" OR
WASHERED 5/8" HEX HEAD.

2, ENSURE MINIMUM 2" EDGE DISTANCE FOR ALL ANCHORS TO
CONCRETE 8 TO HOLLOW BLOCK. EDGE DISTANCE OF 3/4" IS
ACCEPTABLE FOR ANCHORS TO WOOD.

3. MINIMUM EMBEDMENT SHALL BE AS NOTED IN ANCHOR
SCHEDULE, MINIMUM EMBEDMENT AND EDGE DISTANCE
EXCLUDES STUCCO, FOAM, BRICK, AND OTHER WALL FINISHES,

4. ANCHORS SHALL BE INSTALLED IN ACCORDANCE WITH
MANUFACTURERS' RECOMMENDATIONS.

5. WHERE EXISTING STRUCTURE IS WOQOD FRAMING, EXISTING
CONDITIONS MAY VARY. FIELD VERIFY THAT FASTENERS ARE
INTO ADEQUATE WOOD FRAMING MEMBERS, NOT INTO PLYWOOQD,

6. WHERE ANCHORS FASTEN TO NARROW FACE OF STUD
FRAMING, ANCHOR SHALL BE L.OCATED IN CENTER OF NOMINAL
2x4 (MIN) WOOD STUD (i.e. 3/4" EDGE DISTANCE IS ACCEPTABLE
FOR ANCHORS TO WOOD FRAMING). WQOD STUD SHALL BE
"SOUTHERN PINE" G=0,55 OR GREATER DENSITY,

7. ANCHOR SCHEDULE APPLIES FOR ALL PRODUCTS CERTIFIED
HEREIN, BUT ONLY PROVIDES MAXIMUM ALLOWABLE ANCHOR
SPACING, MAXIMUM ALLOWABLE SPANS AND PRESSURES
INDICATED IN SPAN SCHEDULE SHALL APPLY,

8) MACHINE SCREWS SHALL HAVE MINIMUM OF 1/2"
ENGAGEMENT OF THREADS IN BASE ANCHOR AND MAY HAVE
EITHER A PAN HEAD, TRUSS HEAD, OR WAFER HEAD ("SIDEWALK
BOLT") U.N.O.

9. >k DESIGNATES REMOVABLE ANCHORS. PANELS SHALL
BE MOUNTED DIRECTLY TO THE HOST STRUCTURE QNLY WITH
THESE ANCHORS, LOCATED AT KEYHOLES AND LESS THAN OR
EQUAL TO ALLOWABLE SPACING SHOWN IN ANCHOR SCHEDULE.
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FRANK:L. BENNARDO, P.E.\
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