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STRUCTURAL PERFORMANCE TEST REPORT
Client: QMI Security Solutions
1661 Glenlake Avenue
Itasca. IL 60143

Test Specifications: TAS 201 (Large Missile), TAS 202 (Structural Loads Only) & TAS 203

Design Pressures:

Test Sample # 3 (Specimen 1) & # 4 (Specimen 2): + 30.0 psf., - 30.0 psf.
Test Sample # 5 (Specimen 3) & # 6 (Specimen 4): + 100.0 psf., - 100.0 psf.

Product type:

Test Sample # 3 (Specimen 1): 13°-0” x 8’-10” with US60ER, 1138ER and P5SDER Slats
Test Sample # 4 (Specimen 2): 13°-0” x 8’-10” with PS5TER, P55ER 2" and P55ER Slats
Test Sample # 5 (Specimen 3): 8’-6” x §°-10” with USG60ER, 1138ER and P55DER Slats
Test Sample # 6 (Specimen 4): 5°-9” x 8’-10” with PS5TER, 1138ER and P55ER Slats
Overall Size:

Test Sample # 3 & 4 (Specimen 1 & 2): 156" wide x 106 high overall (opening size)

Test Sample # 5 (Specimen 3): 102” wide x 106” high overall (opening size)

Test Sample # 6 (Specimen 4): 69” wide x 106” high overall (opening size)
Configuration:

All Samples/Specimens: One (1) Operable Single Curtain consisting of seamed shutter slats.
Test Sample # 3 (Specimen 1): Slat length measuring from edge of slat to edge was 157.375”
Test Sample # 4 (Specimen 2): Slat length measuring from edge of slat to edge was 157.375”

Test Sample # 5 (Specimen 3):
Test Sample # 6 (Specimen 4):
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Curtain:

Test Sample # 3 & 5 (Specimen 1 & 3):
Curtain consisted of three (3) different slat types. Each slat type made up a curtain height of
32.00”. The curtain slats from top of curtain to bottom were as follows. Aluminum 1138ER slats
each measuring 0.402” wide x 1.526” high with a wall thickness of 0.075” (refer to drawing #
GAH-45827). PVC P55DER slats each measuring 0.551” wide x 2.194” high with a wall
thickness of 0.045” (refer to drawing # 10417116). Aluminum US60ER slats each measuring
.562” wide x 2.155” high with a wall thickness of 0.050” (refer to drawing # GAH-47632). An
aluminum base slat was utilized at bottom of curtain and measured 0.492” wide x 2.031” high
with a wall thickness of 0.050” (refer to drawing # QMI-408). Each slat was interlocked by
sliding together and utilized a plastic end cap secured to each end of slats with two (2) #4 x
0.750” Phillips CS SMS with one (1) #12 x 2.50” Square drive PH SMS utilized to interface with
rails. P55 double ER slats each had two (2) #12 x 2.50” Square drive PH SMS utilized to
interface with rails.

Test Sample # 4 & 6 (Specimen 2 & 4):

Curtain consisted of three (3) different slat types. Each slat type made up a curtain height of
32.00”. The curtain slats from top to bottom were as follows. PVC P35ER 2" slats each
measuring 0.551” wide x 2.194” high with a wall thickness of 0.045” (refer to drawing #
10417116). PVC P55TER slats each measuring 0.551” wide x 2.194” high with a wall thickness
of 0.045” (refer to drawing # 10417116). PVC P55ER slats each measuring 0.551” wide x 2.194”
high with a wall thickness of 0.045” (refer to drawing # 10417116). An aluminum base slat was
utilized at bottom of curtain and measured 0.492” wide x 2.031” high with a wall thickness of
0.050” (refer to drawing # OMI-408). Each slat was interlocked by sliding together and utilized a
plastic end cap secured to each end of slats with two staples with one (1) #12 x 2.50” Square
drive PH SMS utilized to interface with rails.

All Samples/Specimens:
One (1) aluminum two piece header box assembly consisted of the following, main box fastened

to end cap with four (4) # 8 x % pan head self drilling screw and cover box was fastened to end
cap with three (3) #8 x 4 pan head self drilling screws. One 2 %” steel shaft inside header box
with ¥2” x 17 long metallic pin at left side sliding into a 4” x 4” metallic plate with groove at end
cap. One 5/8” x 1 3/16” long metallic pin at right side of shaft sliding into operating assembly
with crank handle. The header box was inserted in top of side rails with a 2 %2” long aluminum
stub at each end cap. Aluminum roller clip was fastened to top of guide utilizing two (2) #8-32 x
0.4375” SS machine screws with flat washer #8 Stainless 0.4375” OD .031” thick with a nylon
roller secured to roller clip with Allen head.

Guides:
All Samples/Specimens:
One (1) extruded aluminum spring stop snap cover retain rail measured 3.400” wide by 1.090”
high overall was located in left jamb (refer to drawing # QMI-487) and one (1) extruded
aluminum 2 piece spring stop retain rail consisting of an inner half measuring 3.500” wide x
1.090” high (refer to drawing # QMI-488) and an outer half measuring 3.500” wide x 1.002 high
located in right jamb (refer to drawing # QMI-489). The 2 piece rail was secured together
utilizing #8-18 x 0.750” Phillips PH SDS 410 S.S. screw (as stated by manufacturer). The rails
were secured to the filled CMU each utilizing % x 2.250” Tapcon (refer ?\(mmfﬂa#ipp details
Jor spacing). The left rail utilizing an aluminum snap cover measurhl%\{\\éa%ﬁ:i_@_’)ﬁé@]; high

(refer to drawing # QMI-351). 5 Q?‘\'\G EN a.@){(} Z:
~ ¢ ", ,ﬁ
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Reinforcement:
All Samples/Specimens
Quantity Description Location
One (1) Aluminum extrusion measuring 0.370” Each P55 top ER slat & P55 double ER slat x
wide x 0.580” high (refer to drawing # full length
GAS-45356).
One (1) Aluminum extrusion measuring 0.319” Each P55 double ER slat, P55 ER slat and
wide x 0.372” high (refer to drawing # alternating P55 ER 2" slat x full length
GAS-46374).

Weather-stripping:

All Samples/Specimens

Quantity
One (1)

Four (4)
Two (2)

Two (2)

INSTALLATION:

Description Location

Vinyl Bulb 0.370” wide x Bottom base slat

0.375” high

0.270” wide x 0.270” high  Spring stop snap cover retain rail

Pile with integral fin

0.270” wide x 0.270” high 2 piece Spring stop retain rail out half
Pile with integral fin

0.270” wide x 0.270” high 2 piece spring stop retain rail inner half
Pile with integral fin

Methods of Attachment;
Test Sample # 3 & 4 (Specimen 1 & 2):

Specimen was secured to filled concrete block test buck through rail utilizing the following:
Left Jamb: Nineteen (19) %4” x 2.250” Tapcon located at 3.00” from floor and maximum of
4.00” on center thereafter.

Right Jamb: Twenty-two (22) %4 x 2.250” Tapcon located 3.00” from floor and maximum of
4.00” on center thereafter.

Test Sample # 5 (Specimen 3):

Specimen was secured to filled concrete block test buck through rail utilizing the following:
Left Jamb: Thirty-one (31) ¥4” x 2.250” Tapcon located at 3.00” from floor and maximum of
3.00” on center thereafter.

Right Jamb: Thirty-one (31) ¥%” x 2.250” Tapcon located 3.00” from floor and maximum of
3.00” on center thereafter.

Test Sample # 6 (Specimen 4):

Specimen was secured to filled concrete block test buck through rail utilizing the fol}owing:
Left Jamb: Nineteen (19) 4” x 2.250” Tapcon located at 3.00” from floor and maximum of

5.00” on center thereafter. WLy
Right Jamb: Twenty-two (22) ¥” x 2.250” Tapcon located 3.00” ﬁom\ﬂb\é‘ﬁqqg}ﬂ-ﬁﬁm of
5.00” on center thereafter. S 4)&/ 2

4
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Performance Test Results

SEQUENCE OF TESTS PERFORMED: Measurement Locations
Test Sequence: TAS 202 )
2 Test Pressure Positive- ASTM E330-02 =
Y, Test Pressure Negative- ASTM E330-02 " '
Design Pressure Positive- ASTM E330-02
Design Pressure Negative- ASTM E330-02
Full Test pressure Positive- ASTM E330-02
Full Test Pressure Negative- ASTM E330-02

O W

Deflection / Permanent Set Indicator Positions: ] _
Deflection / Permanent Set were measured with one (1) CDI Dial Indicator located at center mid-span of curtain

STATIC AIR PRESSURE TESTS: TAS 202
Test Sample # 3 (Specimen 1)
Positive Loads (Design Load + 30.0 psf.)

Range of test Time (sec.) _ Actual Load (psf.) Location Deflection Permanent Set
1.120”

50 % Test Pressure 30 22.5 1 5.660”

Design Pressure 30 30.0 1 4.818” 0.878”

Test Pressure 30 60.0 1 5.834” 0.000”
Negative loads (Design Pressure — 30.0 psf.)

Range of test Time (sec.)  Actual Load (psf.)  Location Deflection  Permanent Set
50 % Test Pressure 30 22.5 1 5.496” 0.312”
Design Pressure 30 30.0 1 6.350” 0.000”

Test Pressure 30 60.0 1 5.382” 0.000”

Results recorded are gross numbers

Recovery @ Test Load: Positive: 100.0 %

Negative: 100.0 %

Note: The shutter system was fully operable prior to and at the conclusion of this test, and did not sustain any

damage that would render it inoperable. The shutter system remained in the track through\c&l{\'qlm gim%tion of the
test. \\\\;@s\‘\ C. Pﬂéf’/ig
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STATIC AIR PRESSURE TESTS: TAS 202
Test Sample # 4 (Specimen 2)
Positive Loads (Design Load + 30.0 psf.)

Range of test Time (sec.)  Actual Load (psf.)  Location Deflection  Permanent Set
50 % Test Pressure 30 22.5 1 6.415” 1.2207
Design Pressure 30 30.0 1 5.612” 0.152”

Test Pressure 30 60.0 1 5.078” 0.000”
Negative loads (Design Pressure — 30.0 psf.)

Range of test Time (sec.)  Actual Load (psf.)  Location Deflection  Permanent Set
50 % Test Pressure 30 22.5 1 6.446” 1.622”
Design Pressure 30 30.0 1 5.135” 0.232”

Test Pressure 30 60.0 1 5.801” 0.620”

Results recorded are gross numbers

Recovery @ Test Load: Positive: 100.0 %

Negative: 893 %

Note: The shutter system was fully operable prior to and at the conclusion of this test, and did not sustain any
damage that would render it inoperable. The shutter system remained in the track throughout the duration of the
test.

STATIC AIR PRESSURE TESTS: TAS 202
Test Sample # 5 (Specimen 3)

Positive Loads (Design Load + 100.0 psf.)

Range of test Time (sec.)  Actual Load (psf.) _ Location Deflection _ Permanent Set
50 % Test Pressure 30 75.0 1 7.236” 0.535”

Design Pressure 30 100.0 1 7.655” 0.875”

Test Pressure 30 150.0 1 7.880” 0.490”
Negative loads (Design Pressure — 100.0 psf))

Range of test Time (sec.) _ Actual Load (psf)  Location Deflection  Permanent Set
50 % Test Pressure 30 75.0 1 7.575” 0.720”
Design Pressure 30 100.0 1 7.360” 0.325”

Test Pressure 30 150.0 1 7.890” 0.000”

Results recorded are gross numbers

Recovery @ Test Load: Positive: 93.8 %
Negative: 100.0 %

Note: The shutter system was fully operable prior to and at the conclusion of this test, and did not sustain any

damage that would render it inoperable. The shutter system remained in the track throu lﬂm the duration of the
/]

fest. NesH.C. 2, 0.y
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STATIC AIR PRESSURE TESTS: TAS 202-94
Test Sample # 6 (Specimen 4)
Positive Loads (Design Load + 100.0 psf.)

Range of test Time (sec.)  Actual Load (psf.) Location Deflection Permanent Set

50 % Test Pressure 30 75.0 | 4.617” 0.203”
Design Pressure 30 100.0 1 4.440” 0.343”

Test Pressure 30 150.0 1 5.429” 0.106”
Negative loads (Design Pressure — 100.0 psf.)

Range of test Time (sec.)  Actual Load (psf.)  Location Deflection __ Permanent Set
50 % Test Pressure 30 75.0 1 5.071” 0.153”
Design Pressure 30 100.0 1 4.575” 0.092”

Test Pressure 30 150.0 1 5.091” 0.071”

Results recorded are gross numbers

Recovery @ Test Load: Positive: 98.0 %

Negative: 98.6 %

Note: The shutter system was fully operable prior to and at the conclusion of this test, and did not sust.ain any
damage that would render it inoperable. The shutter system remained in the track throughout the duration of the
test.

Impact Test: Large Missile
Impact tests were conducted in accordance with TAS 201-94

Each specimen was impacted with an 8 ft., 9 Ib. Southern yellow pine 2" x 4" at the following locations:
X measurement from left edge of curtain.
Y measurement from top edge of curtain.

Test Sample # 3 (Specimen 1) Test Sample # 4 (Specimen 2

Il &
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Impact Test: Large Missile (Continued)
Test Sample # 3 (Specimen 1)

Impact No.  Speed ft/sec. X Measurement Y Measurement Deflection (@ Impact
1. 50.1 82.750" 14.500" 1.625"
2. 50.5 9.000" 22.000" 1.125"
3. 491 83.000" 45.500" 2.000"
4, 49.1 8.500" 55.000" 1.250"
5. 50.1 82.500" 78.000" 1.750"
6. 49.5 7.250" 87.500" 1.375"

Note: Location 4 — An overall slat separation crack extended laterally 37” and was centered at the impact location
where the slat separation crack depth was %4”.

Test Sample # 4 (Specimen 2)

Impact No. _ Speed fi/sec. X Measurement Y Measurement Deflection (@ Impact
1. 49.9 77.000" 46.000" 1.875"
2 49.9 8.000" 55.000" 1.250"

Note: Location 1 — An overall slat separation crack extended laterally 139” and was centered at the impact location
where the slat separation crack depth was 3.5”.
Location 2 — An overall slat separation crack extended laterally 43” and was centered at the impact location where
the slat separation crack depth was 77

Impact Test: Large Missile (Continued)

X measurement from left edge of curtain.
Y measurement from top edge of curtain.

Test Sample # 5 (Specimen 3) Test Sample # 6 (Specimen 4)

) <o
720 W\
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Impact Test: Large Missile (Continued)
Test Sample # 5 (Specimen 3)

Impact No.  Speed fi/sec. X Measurement Y Measurement Deflection (@ Impact
1. 495 51.000" 78.000" 1.500"
2. 50.3 95.500" 88.000" 1.000"
3. 493 95.250" 56.000" 1.125"
4, 50.1 50.500" 45.500" 1.375"
5. 50.1 94.750" 26.250" 1.250"
6. 49.1 51.250" 14.500" 1.625"

Note: Location 1 — An overall slat separation crack extended laterally 4.5” and was centered at the impact location

where the slat separation crack depth was 15”. ) .
Location 2 — An overall slat separation crack extended laterally 32” and was centered at the impact location where

the slat separation crack depth was 2”. ) i
Location 3 — An overall slat separation crack extended laterally 7 and was centered at the impact location where

the slat separation crack depth was %”. ) _
Location 4 — An overall slat separation crack extended laterally full length and was centered at the impact location
where the slat separation crack depth was 2”.

Test Sample # 6 (Specimen 4)

Impact No.  Speed ft/sec. X Measurement Y Measurement Deflection (@ Impact
1. 49.3 40.000" 47.000" 1.250"
2, 49.7 12.000" 87.000" 1.125"
3. 49.7 65.000" 86.500" 1.000"

Note: Location 1~ An overall slat separation crack extended laterally 48” and was centered at the impact location where

the slat separation crack depth was 2”. ) ]
Location 2 ~ An overall slat separation crack extended laterally 8” and was centered at the impact location where

the slat separation crack depth was ¥5”. _ )
Location 3 — An overall slat separation crack extended laterally 7” and was centered at the impact location where

the slat separation crack depth was 1.

Results: All specimens tested resisted the large missile impact, unless otherwise noted above, without penetration
of the inner plane of the shutter, with no separation of slat engagement at interlocks and no slippage from
tracks. \\\\“””“H/,

\\\\ "‘,’.‘p..F’.q /
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Fatigue Loading Test (TAS 203)

Cycle tests were conducted in accordance with TAS 203-94
Test Sample # 3 (Specimen 1)
Positive loads (Design Pressure) +30.,0 psf.

Range of Test Actual Load (psf.) #ofCycles Cycles/min.

0.0-0.5 0.0 15.0 660 55

0.0-0.6 0.0 18.0 70 55

00-13 0.0 39.0 1

Deflection taken center mid-span Deflection

671 cycles completed 6.875"

Negative loads (Design Pressure) -30.0 psf.

Range of Test Actual Toad (psf) #ofCycles Cycles/min.

0.0-05 0.0 15.0 600 55

0.0-0.6 0.0 18.0 70 55

00-13 0.0 39.0 1

Deflection taken center mid-span Deflection
5.625"

671 cycles completed
Specimen showed no resultant failure or duress after cycle test. No failure of fasteners.
Specimen and fasteners did not become disengaged during test procedure.

Test Sample # 4 (Specimen 2)

Positive loads (Design Pressure) +30.0 psf.

Range of Test Actual L.oad (psf) #ofCycles Cycles/min.

0.0-0.5 0.0 15.0 600 55

0.0-0.6 0.0 18.0 70 55

0.0-13 0.0 39.0 1

Deflection taken center mid-span Deflection
671 cycles completed 5.125"
Negative loads (Design Pressure) -30.0 psf.

Range of Test Actual Load (psf)) #ofCycles Cycles/min.

0.0-0.5 0.0 15.0 600 55

0.0-0.6 0.0 18.0 70 55

0.0-13 0.0 39.0 1

Deflection taken center mid-span Deflection
671 cycles completed 4.750"

Specimen showed no resultant failure or duress after cycle test. No failure of fasteners.
Specimen and fasteners did not become disengaged during test procedure.

Set
0.375"

Set
0.250"

N
o
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Fatigue Loading Test (TAS 203) (Centinued)
Test Sample # S (Specimen 3)

Positive loads (Design Pressure) +100.0 psf.

Range of Test Actual Load (psf))  #of Cycles Cycles/min.

0.0-0.5 0.0 50.0 600 55

0.0-0.6 0.0 60.0 70 55

00-1.3 0.0 130.0 1

Deflection taken center mid-span Deflection Set
671 cycles complieted 7.500" 0.500"
Negative loads (Design Pressure) -100.0 psf.

Range of Test Actual Load (psf.) #of Cycles Cycles/min.

0.0-0.5 0.0 50.0 600 35

0.0-0.6 0.0 60.0 70 55

0.0-1.3 0.0 130.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 6.250" 0.250"
Specimen showed no resultant failure or duress after cycle test. No failure of fasteners.

Specimen and fasteners did not become disengaged during test procedure.

Test Sample # 6 (Specimen 4)

Positive loads (Design Pressure) +100.0 psf.

Range of Test Actual Load (psf) #ofCycles Cycles/min.

0.0-0.5 0.0 15.0 600 55

0.0-0.6 0.0 18.0 70 55

0.0-1.3 0.0 39.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 3.250" 0.125"
Negative loads (Design Pressure) -100.0 psf.

Range of Test Actual Load (psf) #ofCycles Cycles/min.

0.0-0.5 0.0 15.0 600 55

0.0-0.6 0.0 18.0 70 55

0.0-13 0.0 39.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 3.500" 0.750"

Specimen showed no resultant failure or duress after cycle test. No failure of fasteners.
Specimen and fasteners did not become disengaged during test procedure.

The results obtained and reported apply only to the specimens tested.

Nominal 2-mil polyethylene film was used to seal against air leakage during st{{\qmmai I@pf}S,)The film
was used in a manner that did not influence the test results. & X QSHC P4 ):"/

"“QENg ?0'?;
%4 Rl
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Drawings to be submitted:

Submittal drawings numbered as listed and marked with the CTL stamp are a part of this report submitted by
our client (QMI Security Solutions): S-1209-EG sheet 1 thru 5 of 5, QMI-487, QMI-488, QMI-489, QMI-408,
QMI-395, QMI-410, QMI-477, QMI-351, GAH-47632, QMI-409, GAH-45827, QMI-331, 10A17116, GAS-
46374 and GAS-45356.

Remarks:  Detailed drawings were available for laboratory records and comparison to the tested specimen
at the time of this report. A copy of this report along with representative sections of the tested
specimens will be retained by CTL for a period of ten (10) years. The results obtained apply only
to the specimens tested.

This test report does not constitute certification of this product, but only that th_e above.results
were obtained using the designated test methods and they indicate comph@ce with the
performance requirements (paragraphs as listed) of the above referenced specification.

Certified Testing Laboratories assumes that all information provided by the client is accurate,
and that all physical and chemical properties of the components are as stated by the
Manufacturer.

Certified Testing Laboratories, Inc.
Clients Witness Present:

Milt Prosperi - QMI Security Solutions
Don Fowler - QMI Security Solutions

All Tests Witnessed and Preformed By:

Justin Mobley - CTL
Ryan Blakely - CTL
Ted Scanlon - CTL
Ramesh Patel, P.E.

o

Jonathan Pittenger

Lab Technician
Architectural Division
¢ B.
Florida R‘eg. # 20224
Structural Engineer
Ce.
QMI Security Solutions 3)
Dade County (1)
Ramesh Patel, P.E. (D

File (1)
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HVHZ AND VERIFICATION TEST SHUTTERS for FBCSTATEWIDE APPROVAL (HVHZ AND NHVH/)
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1. TESTING SHALL BE PER FBC AND TAS PROTOCOLS SUCH THAT THE FINAL TESTING REPORT
SATISFIES OR EXCEEDS FBC/ TAS TESTING PROTOCOLS (WIND ZONE 4).
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EQUAL. SEE ADJACENT TABLE.
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