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CTL Certification #: 08-0528.05 Report Date: April 16, 2010

DC Not. #: 10005 Test Date:  February 25, 2010
March 3 — 18", 2010

April 6 - 8%,2010
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 # 1 (Specimen 1,2,3 & 4):  +35.0 psf,, - 35.0 psf.
Test Sample # 2 (Specimen 5): + 150.0 psf., - 150.0 psf.

Test Sample # 7 (Specimen 6, 7 & 8): + 100.0 pst., - 100.0 psf.

Test Sample # 8 (Specimen 9, 10 & 11):  + 100.0 psf., - 100.0 psf.

Product type:

Test Sample # 1 (Specimen 1, 2. 3 & 4): 19°-5” x 8’-10” AL7-E Slats

Test Sample # 2, 7 & 8 (Specimens 5 - 11): 8’-6” x 8’-10” AL7-E Slats

Overall Size:

Test Sample # 1 (Specimen 1, 2, 3 & 4): 230" wide x 106” high overall (opening size)

Test Sample # 2, 7 & 8 (Specimen 5 - 11): 102” wide x 106” high overall (opening size)
Configuration:

All Samples/Specimens: One (1) Operable Single Curtain consisting of seamed shutter slats.

Test Sample # 1 (Specimen 1,2,3 & 4): Slat length measuring from edge of slat to e § was 234.500”
Test Sample #2, 7 & 8 (Specimen 5 - 11):  Slat length measuring from edge of sla\wd% w{é&)})&'f'soﬂ
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Curtain:

All Samples/Specimens:
Curtain consisted of AL7-E slats each measuring 0.541” wide x 2.851” high with a wall thickness
of 0.050” (refer to drawing # QMI-395) An aluminum finger pull slat measuring 0.538” wide x
2.851” high with a wall thickness of 0.060” (refer to drawing # QMI-410) located 32.50” ¢/l from
bottom of curtain. 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). Above the base
slat was an aluminum lock slat that measured 0.515” wide x 2.525” high with a wall thickness of
0.040” (refer to drawing # QMI-409). Each slat was interlocked by sliding together and utilized
one (1) #8 x 1.50” Phillips Pancake washer head socket screw with plastic roller utilized to
interface with rails. Two (2) aluminum bars each measuring 8 long x 1” high x 0.125” thick
were secured to base slat one (1) at each end utilizing two (2) % x 0.750” Phillips P.H. carriage
bolts with nylon locking nuts spaced 2” apart c/l. Each aluminum bar extended beyond base slat
1.1875” into rail interface.

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 %™ pan head self drilling screws. One 2 % steel shaft inside header box
with /2” x 1” 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) #3-32 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:

Test Sample # 1 (Specimens 1 — 4):
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 # OMI-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 # OMI-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 3/8” x 4” Power Wedge bolts (refer to installation
details for spacing). The lefi rail utilizing an aluminum snap cover measuring 1.154” wide x
0.237” high (refer to drawing # QMI-351).

Test Sample # 2 (Specimen 5):
Construction same as sample # 1 with the following modification:
The rails were secured to the filled CMU each utilizing %4> x 2.250” Tapcon (refer to installation

details for spacing).

Test Sample # 7 (Specimen 6 — 8):
Construction same as sample # 1 with the following modification:
Both the left jamb and right jamb utilized the aluminum 2 piece spring stop retain rail as
described above.

Test Sample # 8 (Specimen 9 — 11): \\\\
Construction same as sample # 1 with the following modification: S

D
Both the left jamb and right jamb utilized the aluminum spring stopsn:

described above.
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Reinforcement: N/A
Weather-stripping:
All Samples/Specimens
Quantity Description Location
One (1) 0.270” wide x 0.270” high Pile Bottom base slat
with integral fin
Four (4) 0.270” wide x 0.270” high Pile Spring stop snap cover retain rail
with integral fin
Two (2) 0.270” wide x 0.270” high Pile 2 piece Spring stop retain rail outer half
with integral fin
Two (2) 0.270” wide x 0.270” high Pile 2 piece spring stop retain rail inner half
with integral fin
INSTALLATION:

Methods of Attachment:
Test Sample # 1 (Specimen 1 — 4):

Specimen was secured to filled concrete block test buck through rail utilizing the follow.ing:
Left Jamb: Sixteen (16) 3/8” x 4” Power Wedge bolt located 3.00” from floor and maximum of

6.00” on center thereafter. )
Right Jamb: Twelve (12) 3/8” x 4” Power Wedge bolt located 3.00” from floor and maximum of

8.00” on center thereafter.

Test Sample # 2, # 7 & # 8 (Specimen 5 — 11):

Specimen was secured to filled concrete block test buck through rail utilizing the follc?wing:

Left Jamb: Thirty-one (31) %” 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” ﬁ‘on(l\ﬂmbrmﬁlmax.!mum of
33 \\\ { / Py

3.00” on center thereafter. O st _Cp4 X,
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Performance Test Results

SEQUENCE OF TESTS PERFORMED: Measurement Locations

Test Sequence: TAS 202 (Specimen 1 & 5)

2 Test Pressure Positive- ASTM E330-02

V2 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

Gl 3= W 1D~

I

1

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 # 1 (Specimen 1)
Positive Loads (Design Load + 35.0 psf)

Range of test Time (sec.)  Actual Load (psf.)  Location Deflection _ Permanent Set
50 % Test Pressure 30 26.25 1 10.499” 0.614”
Design Pressure 30 35.00 1 10.434” 2.375”

Test Pressure 30 52.50 1 9.519” 0.167”
Negative loads (Design Pressure — 35.0 psf.)

Range of test Time (sec.)  Actual Load (psf.)  Location Deflection  Permanent Set
50 % Test Pressure 30 26.25 1 9.593” 3.125”
Design Pressure 30 35.00 1 6.790” 1.160”

Test Pressure 30 52.50 1 11.736” 2.755”

Results recorded are gross numbers

Recovery @ Test Load: Positive: 98.3 %
Negative: 76.5 %

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 tlg duratlon of the
test.

STATE OF,
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Impact Test: Large Missile

Impact tests were conducted in accordance with TAS 261-94

Each specimen was impacted with an 8 ft., 9 1b. Southern yellow pine 2" x 4" at the following locations:
X measurement from left edge of specimen.

Y measurement from top edge of specimen.

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

4 == 4

Impact Test: Large Missile (Continued)

Test Sample # 1 (Specimen 2) .
Impact No. Speed fi/sec. X Measurement Y Measurement Deflection @ Impact

1. 49.9 119.750" 53.000" 2.125"
2. 49.9 231.000" 93.000" 1.375"
3. 49.7 8.500" 94.500" 1.500"
4. 50.1 120.000" 5.500" 3.375"
Test Sample # 1 (Specimen 3)
Impact No. _ Speed fi/sec. X Measurement Y Measurement Deflection @ Impact
1. 49.7 120.000" 53.500" 2.000"
2. 49.5 230.500" 94.750" 1.250"
8 49.9 8.750" 94.500" 1.375"
4 50.1 119.500" 5.250" 3.250"

Test Sample # 1 (Specimen 4)
Impact No.  Speed fi/sec. X Measurement Y Measurement Deflection (@ Impact

1. 50.1 119.500" 53.250" 2.250"
2. 49.5 231.000" 93.250" 1.500"
3. 499 8.500" 94.500" 1.375"
4, 50.1 120.000" 5.000" 3.250"
Resulis: All specimens tested resisted the large missile impact, without penetration of the inner plane of the
shutter, with no separation of slat engagement at interlocks and no slippage from tre@(i\” Iy 117,
GH..Q.'. Py “y
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Fatigue Loading Test (TAS 203)

Cycle tests were conducted in accordance with TAS 203-94

Test Sample # 1 (Specimen 2)

Positive loads (Design Pressure) + 35.0 psf.

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

0.0-0.5 0.0 18.0 600 55

0.0-0.6 0.0 21.0 70 55

00-13 0.0 46.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 6.500" 2.000"
Negative loads (Design Pressure) - 35.0 psf.

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

0.0-0.5 0.0 18.0 600 55

0.0-0.6 0.0 21.0 70 55

00-13 0.0 46.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 7.500" 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.

Test Sample # 1 (Specimen 3)

Positive loads (Design Pressure) + 35.0 psf.

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

0.0-0.5 0.0 18.0 600 55

0.0-0.6 0.0 21.0 70 55

00-1.3 0.0 46.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 7.500" 1.000"
Negative loads (Design Pressure) - 35.0 psf.

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

0.0-0.5 0.0 18.0 600 55

0.0-0.6 0.0 21.0 70 55

0.0-1.3 0.0 46.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 7.250" \\\\m” H ,1/25"
Specimen showed no resultant failure or duress after cycle test. No failure of fasteners. \\\ ?,QH C. p4 w0,

Specimen and fasteners did not become disengaged during test procedure.

"H:mnm‘




Page 7 of 13
Report #:

QMI Security Solutions
CTLA 2017W-1

Fatigue 1.oading Test (TAS 203) (Continued)
Test Sample # 1 (Specimen 4)
Positive loads (Design Pressure) + 35.0 psf.

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

0.0-0.5 0.0 18.0 600 55

0.0-0.6 0.0 21.0 70 55

00-13 0.0 46.0 1

Deflection taken center mid-span Deflection

671 cycles completed 7.125"

Negative loads (Design Pressure) - 35.0 psf.

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

0.0-0.5 0.0 18.0 600 55

0.0-0.6 0.0 21.0 70 55

0.0-1.3 0.0 46.0 1

Deflection taken center mid-span Deflection
9.250"

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.

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

STATIC AIR PRESSURE TESTS: TAS 202

Test Sample # 2 (Specimen 5)

Positive Loads (Design Load + 150.0 psf)

Set
0.250"

Set
0.500"

Range of test Time (sec.) _ Actual Load (psf.)  Location Deflection  Permanent Set
50 % Test Pressure 30 112.5 1 7.910” 0.540”
Design Pressure 30 150.0 1 8.260” 0.350”
Test Pressure 30 225.0 1 9.638” 0.722”
Negative loads (Design Pressure — 150.0 psf.)
Range of test Time (sec.)  Actual Load (psf.)  Location __ Deflection _Permanent Set
50 % Test Pressure 30 112.5 1 7.450” 0.260”
Design Pressure 30 150.0 1 8.040” 0.335”
Test Pressure 30 225.0 1 10.395” 2.130”
Results recorded are gross numbers

Recovery @ Test Load: Positive: 925 %

Negative: 79.5 %

Note: The shutter system was fully operable prior to and at the conclusion of this test,
damage that would render it inoperable. The shutter system remained in the q\% t

test.

kthre:

d did not sustain any

gfx@m,the duration of the
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Impact Test: Large Missile

Impact tests were conducted in accordance with TAS 201-94

Each specimen was impacted with an 8 ft., 9 1b. Southern yellow pine 2" x 4" at the following locations:

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

Test Sample # 7 (Specimen 6) Test Sample # 7 (Specimen 7) Test Sample # 7 (Specimen 8)

3 = 3

3

=~

Impact Test: Large Missile (Continued)
Test Sample # 7 (Specimen 6)

Impact No. __ Speed ft/sec. X Measurement

Y Measurement Deflection (@ Impact

1. 49.9 56.500" 57.500" 1.500"
2. 49.5 96.000" 93.500" 1.000"
3. 49.7 53.500" 5.000" 3.125"
Test Sample # 7 (Specimen 7)
Impact No. _ Speed ft/sec. X Measurement Y Measurement Deflection (@ Impact
1. 493 54.000" 58.000" 1.375"
2. 497 98.500" 94.500" 1.125"
3. 493 54.000" 6.000" 3.000"
Test Sample # 7 (Specimen 8)
Impact No. _Speed fi/sec. X Measurement Y Measurement Deflection @ Impact
1. 49.9 56.500" 57.750" 1.625"
2. 49.7 96.500" 93.250" 1.000"
3. 49.5 53.500" 5.500" 3.000"
Results: All specimens tested resisted the large missile impact, without penetration of the inner plane of the
shutter, with no crack forming longer than 5 inches and '/;5 inch wide through which air can pass or
separation of slat engagement at interlocks and no slippage from tracks. \\\m 1y,

Iy
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Fatigue Loadin Test (TAS 203
Cycle tests were conducted in accordance with TAS 203-94

Test Sampie # 7 (S ecimen 6
Positive loads (Design Pressure) + 125.9 pst.

Range of Test Actual Load (osf)  #of Cycles Cycles/min.
0.0-0.5 0.0 62.5 600 55

0.0-0.6 0.0 75.0 70 55

0.0-1.3 0.0 162.5 1

Deflection taken center mid-span

671 cycles completed

Negative loads (Design Pressure) - 125.0 psf.

Range of Test Actual Load (psf)  #of Cycles Cycles/min.
0.0-0.5 0.0 62.5 600 55
0.0-0.6 0.0 75.0 70 55

0.0-1.3 0.0 162.5 1

Deflection taken center mid-span
671 cycles completed

Specimen showed no resultant failure or duress after cycle test. No fajlure of fast

Test Sample # 7 Specimen

Positive loads (Design Pressure) + 100.9 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

0.0-1.3 0.0 130.0 1

Deflection taken center mid-span

671 cycles completed

Negative loads (Design Pressure) - 100.0 psf.

Range of Test Actual Ioad (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

0.0-1.3 0.0 130.0 1

Deflection taken center mid-span
671 cycles completed

Deflection
6.250"

Deflection
6.000"

Deflection
6.250"

Set
0.250"

@»
-8

o

.000"
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Fatigue Loading Test (TAS 203) (Continued)

Test Sample # 7 (Specimen 8)

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 Defiection Set
671 cycles completed 8.125" 0.125"
Negative loads (Design Pressure) - 100.0 psf.

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

0.0-0.5 0.0 50.0 600 55

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 6.750" 0.000"

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.

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 specimen.
Y measurement from top edge of specimen.

Test Sample # 8 (Specimen 9) Test Sample # 8 (Specimen 10) Test Sample # 8 (Specimen 11

— 3 3 : ; __3
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Impact Test: Large Missile (Continued)
Test Sample # 8 (Specimen 9)

Impact No.  Speed ft/sec. X Measurement Y Measurement Deflection @ Impact
1. 50.1 55.000" 53.000" 1.375"
2. 50.1 96.500" 94.000" 1.000"
3. 49.9 55.250" 6.600" 3.250"
Test Sample # 8 (Specimen 10)
Impact No.  Speed ft/sec. X Measurement Y Measurement Deflection (@ Impact
1. 49.9 54.750" 53.500" 1.250"
2. 50.1 96.250" 93.750" 1.125"
3. 49.7 55.500" 6.250" 3.125"

Test Sample # 8 (Specimen 11) _
Impact No. _ Speed ft/sec. X Measurement Y Measurement Deflection @ Impact

1. 50.1 55.250" 53.250" 1,500"
2. 49.9 95.750" 94.250" 1.125"
3. 50.1 54.750" 6.000" 3.000"
Results: All specimens tested resisted the large missile impact, without penetration of the inner plane of the

shutter, with no crack forming longer than 5 inches and /5 inch wide through which air can pass or
separation of slat engagement at interlocks and no slippage from tracks.

Fatigue Loading Test (TAS 203)

Cycle tests were conducted in accordance with TAS 203-94

Test Sample # 8 (Specimen 9)

Positive loads (Design Pressure) + 150.0 psf.

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

0.0-0.5 0.0 75.0 600 55

0.0-0.6 0.0 90.0 70 55

00-1.3 0.0 195.0 1

Deflection taken center mid-span Deflection Set
671 cycles completed 7.750" 0.125"
Negative loads (Design Pressure) - 150.0 psf.

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

0.0-0.5 0.0 75.0 600 55

0.0-0.6 0.0 90.0 70 55

0.0-13 0.0 195.0 1

Deflection taken center mid-span Deflection Set

671 cycles completed 8.000"

Specimen showed no resultant failure or duress after cycle test. No failure of fasteners.
Specimen and fasteners did not become disengaged during test procedure.
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Fatigue Loading Test (TAS 203) (Continued)
Test Sample # 8§ (Specimen 10)

Positive loads (Design Pressure) + 160.0 psf.

QMI Security Solutions
CTLA 2017W-1

Range of Test Actual Load (psf))  # of Cycles
0.0-0.5 0.0 50.0 600
0.0-0.6 0.0 60.0 70
0.0-1.3 0.0 130.0 1

Deflection taken center mid-span
671 cycles completed

Negative loads (Design Pressure) - 100.0 psf.

Range of Test Actual Load (psf.)  # of Cycles
0.0-0.5 0.0 50.0 600
0.0-0.6 0.0 60.0 70
00-1.3 0.0 130.0 1

Deflection taken center mid-span
671 cycles completed

Cycles/min.

55
55
Deflection
6.750"
Cycles/min,
55
55
Deflection
8.250"

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 # 8 (Specimen 11)

Positive loads (Design Pressure) + 100.0 psf.

Range of Test Actual Load (psf)  # of Cycles
0.0-0.5 0.0 50.0 600
0.0-0.6 0.0 60.0 70
0.0-1.3 0.0 130.0 1

Deflection taken center mid-span
671 cycles completed

Negative loads (Design Pressure) - 100.0 psf.

Range of Test Actual L.oad (psf.)  # of Cycles
0.0-0.5 0.0 50.0 600
0.0-0.6 0.0 60.0 70
0.0-1.3 0.0 130.0 1
Deflection taken center mid-span

671 cycles completed

Cycles/min.

55

55
Deflection
5.875"

Cycles/min.

55

55
Deflection
8.125"

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.

Set
0.000"

Set
0.125"

Set
0.000"

Set
0.250"

Results:

Comments:

Upon completion of all testing the specimens, as applicable per TAS 201, TAS 202 & TAS 203, meet the
applicable requirements of chapter 16 of the Florida Building Code, Building 2007

\ \\\““”“H/j
Nominal 2-mil polyethylene film was used to seal against air leakage d@%ﬁﬁﬂi&aﬁ 4 /{ig he film
was used in a manner that did not influence the test results. SQS‘ NGBHE ’ "-f’-_-_
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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 thc? 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 co.mphailnce 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.
Wity
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