





Test Results:  Specimen 1a 1102 mm x 2194 mm (43.375" x 86.375") - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

Conditioni Missile Weight:
onditionin
& (Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24°C (76.0° F) 403Kg |(8lbs1d0z)| 2.40m 7'-10" 5.23m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 572 22.50 1130 44.50 15.1 49.5
Lower Right Corner Pass 826 3250 | 267 1050 | 15.2 49.8
of Operable Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no

Observations: .
rupture of interlayer

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 1.81
0% to 60% 0 to 1867 0.0 to 39.0 300 218
50% to 80% 1556 to 2430 32.5 to 52.0 600 1.76
30% to 100% 934 to 3112 19.5 to 65.0 100 2.82
Observations:  Glass deflected 48 mm (1.88") from original plane @ 100% Positive Load
Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 2.74
50% to 80% 1556 to 2430 325 to 52.0 1050 2.18
0% to 60% 0 to 1867 0.0 to 39.0 50 2.44
20% to 50% 622 to 1556 13.0 to 325 3350 1.87

Observations:  Glass deflected 48 mm (1.88") from original plane @ 100% Positive Load

Note: 1 Orientation of missile at impact was within +/- 5° of horizontal.
2 "X" measurement is from left edge of test specimen.

3. "Y" measurement is from bottom edge of test specimen.
4

At the completion of test there were no tears in the interlayer.

Test Technician: Christian Seifried
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Test Results:  Specimen 1b 1102 mm x 2194 mm (43.375" x 86.375") - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yelliow Pine)

Conditioni Missile Weight:
onditionin
& {Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24°C (76.0° F) 4.03 Kg (8 Ibs 14 oz.) 240m 7'-10" 5.23m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results -
mm inches mm inches m/s fps
Center of Operable Panel Pass 559 22.00 1118 44,00 15.3 50.3
L ight
ower Right Corner Pass 826 | 3250 | 318 1250 | 15.2 50.0
of Operable Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no

Observations: ]
rupture of interlayer

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to {psf) Cycles {Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 2.36
0% to 60% 0 to 1867 0.0 to 39.0 300 2.80
50% to 80% 1556 to 2490 325 to 52.0 600 2.33
30% to 100% 934 to 3112 195 to 65.0 100 2.79
Observations;  Glass deflected 48 mm (1.88") from original plane @ 100% Positive Load
Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 2.82
50% to 80% 1556 to 2490 325 to 52.0 1050 201
0% to 60% 0 to 1867 0.0 to 39.0 50 2.92
20% to 50% 622 to 1556 13.0 to 325 3350 2.30

Observations:  Glass deflected 44 mm (1.75") from original plane @ 100% Positive Load

Note: 1 Orientation of missile at impact was within +/- 5° of horizontal.
2 "X" measurement is from left edge of test specimen.

3. "Y" measurement is from bottom edge of test specimen.
4

At the completion of test there were no tears in the interlayer.
Test Technician: Christian Seifried
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Test Results:

Specimen 1c

1102 mm x 2194 mm (43.375" x 86.375"”) - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

. Missile Weight:
Conditioning . . .. .
(Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24° C (76.0° F) 4.03 Kg (8 Ibs 14 0z.) 240m 7'-10" 5.23m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 572 22.50 1181 46.50 15.1 49.6
L
Upper Left Corner Pass 267 1050 | 1981 | 78.00 15.1 49.5
of Operabie Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no
rupture of interlayer

Observations:

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 32.5 3500 1.63
0% to 60% 0 to 1867 0.0 to 39.0 300 2.19
50% to 80% 1556 to 2490 325 to 52.0 600 1.50
30% to 100% 934 to 3112 19.5 to 65.0 100 2.30
Observations:  Glass deflected 48 mm {1.88") from original plane @ 100% Positive Load
Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 2.01
50% to 80% 1556 to 2490 325 to 52.0 1050 1.75
0% to 60% 0 to 1867 0.0 to 39.0 50 2.05
20% to 50% 622 to 1556 13.0 to 325 3350 1.18

Observations:

Note:

"X" measurement is from left edge of test specimen.

1
2
3. "Y" measurement is from bottom edge of test specimen.
4

Orientation of missile at impact was within +/- 5° of horizontal.

At the completion of test there were no tears in the interlayer.

Test Technician: Christian Seifried

PF 1142 TEL 01993390

Page 4 of 12

Glass deflected 44 mm (1.75") from original plane @ 100% Positive Load




Test Results:  Specimen 2a 1067 mm x 2134 mm (42.00" x 84.00") - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

Conditioni Missile Weight:
onditionin
" g (Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24°C (76.0° F) 4,03 Kg (8 Ibs 14 0z.) 2.40m 7'-10" 5.23m 17'2"
; (X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 597 23.50 1156 45.50 15.1 49.5
Bottom Right Corner Pass 787 31.00 267 10.50 15.2 49.8
of Operable Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no

Observations: .
rupture of interlayer

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa {psf) to {psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 1.90
0% to 60% 0 to 1867 0.0 to 39.0 300 274
50% to 80% 1556 to 2490 32,5 to 52.0 600 1.76
30% to 100% 934 to 3112 19.5 to 65.0 100 2.28
Observations:  Glass deflected 70 mm (2.75") from original plane @ 100% Positive Load
Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 2.40
50% to 80% 1556 to 2490 32,5 to 52.0 1050 194
0% to 60% 0 to 1867 0.0 to 39.0 50 2.56
20% to 50% 622 to 1556 13.0 to 325 3350 1.75

Observations:  Glass deflected 83 mm (3.25") from original plane @ 100% Positive Load
Note: Orientation of missile at impact was within +/- 5° of horizontal.

1

2. "X" measurement is from left edge of test specimen.

3 "Y" measurement is from bottom edge of test specimen.
4

At the completion of test there were no tears in the interlayer.

Test Technician: Christian Seifried
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Test Resuits:  Specimen 3a 1067 mm x 2134 mm (42.00" x 84.00”) - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

Conditioni Missile Weight:
onditionin
& (Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24° C (76.0° F) 4,03 Kg (8 Ibs 14 oz.) 240m 7'-10" 5.23m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results -
mm inches mm inches m/s fps
Center of Operable Panel Pass 521 20.50 1080 42.50 15.3 50.1
ttom Right
Bottom Right Corner Pass 826 32.50 229 9.00 15.1 49.4
of Operable Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no

Observations: .
rupture of interlayer

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 2.00
0% to 60% 0 to 1867 0.0 to 39.0 300 2.75
50% to 80% 1556 to 2490 32,5 to 52.0 600 2.55
30% to 100% 934 to 3112 19.5 to 65.0 100 245

Observations:  Glass deflected 64 mm (2.50") from original plane @ 100% Positive Load

Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 2.76
50% to 80% 1556 to 2490 325 to 52.0 1050 221
0% to 60% 0 to 1867 0.0 to 39.0 50 2.88
20% to 50% 622 to 1556 13.0 to 32.5 3350 2.35

Observations:  Glass deflected 67 mm (2.63 ") from original plane @ 100% Positive Load

Note: 1 Orientation of missile at impact was within +/- 5° of horizontal.
2 "X" measurement is from left edge of test specimen.

3. "Y" measurement is from bottom edge of test specimen.
4

At the completion of test there were no tears in the interlayer.

Test Technician: Christian Seifried

PF 1142 TEL 01993390 Page 6 of 12




Test Results:  Specimen 3c 1067 mm x 2134 mm (42.00" x 84.00") - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

Conditioni Missile Weight:
onditionin
& (Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24°C (76.0° F) 4,03 Kg (8 tbs 14 0z.) 240m 7'-10" 523 m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 533 21.00 1181 46.50 15.1 49.5
Bott ight C
ottom Right Corner Pass 794 31.25 216 8.50 15.2 49.8
of Operable Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no

Observations: .
rupture of interlayer

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 1.97
0% to 60% 0 to 1867 0.0 to 39.0 300 2.16
50% to 80% 1556 to 2490 325 to 52.0 600 1.64
30% to 100% 934 to 3112 19.5 to 65.0 100 2.25
Observations:  Glass deflected 54 mm (2.13") from original plane @ 100% Positive Load
Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 2.63
50% to 80% 1556 to 2490 325 to 52.0 1050 2.00
0% to 60% 0 to 1867 0.0 to 39.0 50 241
20% to 50% 622 to 1556 13.0 to 325 3350 1.95

Observations:  Glass deflected 83 mm (3.25") from original plane @ 100% Positive Load

Note: 1 Orientation of missile at impact was within +/- 5° of horizontal.
2 "X" measurement is from left edge of test specimen.

3. "Y" measurement is from bottom edge of test specimen.
4

At the completion of test there were no tears in the interlayer.
Test Technician: Christian Seifried
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Test Results: Specimen 4a 1067 mm x 2134 mm (42.00" x 84.00”) - Casement

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

L Missile Weight:
Conditioning . . L. ]
(Level D) Excluding Wind Missile Length: Muzzle Distance:
Temperature:
Zone 4
24°C (76.0° F) 4.03 Kg (8 Ibs 14 0z.) 240m 7'-10" 5.23m 72"
(X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 533 21.00 1041 41.00 15.3 50.1
B ight C
ottom Right Corner Pass 826 32.50 267 1050 | 153 50.2
of Operable Panel

Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no

Observations: .
rupture of interlayer

Positive Positive Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 2.20
0% to 60% 0 to 1867 0.0 to 39.0 300 2.16
50% to 80% 1556 to 2490 325 to 52.0 600 1.69
30% to 100% 934 to 3112 19.5 to 65.0 100 2.10
Observations:  Glass deflected 57 mm (2.25") from original plane @ 100% Positive Load
Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 240
50% to 80% 1556 to 2490 32.5 to 52.0 1050 1.70
0% to 60% 0 to 1867 0.0 to 39.0 50 2.75
20% to 50% 622 to 1556 13.0 to 325 3350 1.35

Observations:  Glass deflected 57 mm (2.25") from original plane @ 100% Positive Load

Note: 1 Orientation of missile at impact was within +/- 5° of horizontal.
2 "X* measurement is from left edge of test specimen.

3. "Y" measurement is from bottom edge of test specimen.
4

At the completion of test there were no tears in the interlayer.

Test Technician: Christian Seifried
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Test Results: Specimen 5a 1102 mm x 4572 mm (44.375" x 180.00") - Fixed/Casement/Fixed

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

L. Missile Weight:
Conditioning . - .
(Level D) Excluding Missile Length: Muzzle Distance:
Temperature: .
Wind Zone 4
24°C (76.0° F) 4.03 Kg (8 Ibs 14 o0z.) 240m 7'-10" 5.23m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 559 22.00 2667 105.00 15.2 50.0
Bottom Right Corner Pass 845 33.25 1829 72.00 15.1 49.4
of Operable Panel
Center of Fixed Panel Pass 572 22.50 775 30.50 15.3 50.1
Bottom Right Corner Pass 902 35.50 267 10.50 15.2 49.8
of Fixed Panel
Center of Mullion Pass 559 22.00 1524 60.00 15.3 50.1

. Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no rupture of
Observations:

interlayer
Positive Positive Number Average

% of Pressure Range of Cycle Time

Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
20% to 50% 622 to 1556 13.0 to 32.5 3500 1.30
0% to 60% 0 to 1867 0.0 to 39.0 300 171
50% to 80% 1556 to 2490 325 to 52.0 600 1.20
30% to 100% 934 to 3112 19.5 to 65.0 100 2.05

Observations: Glass deflected 57 mm (2.25") from original plane @ 100% Positive Load

Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa (psf) to (psf) Cycles (Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 135
50% to 80% 1556 to 2490 325 to 52.0 1050 115
0% to 60% 0 to 1867 0.0 to 39.0 50 2.28
20% to 50% 622 to 1556 13.0 to 32.5 3350 121

Observations: Glass deflected 57 mm (2.25") from original plane @ 100% Positive Load

1 Orientation of missile at impact was within +/- 5° of horizontal.
2. "X" measurement is from left edge of test specimen.

3. "Y* measurement is from bottom edge of test specimen.

4 At the completion of test there were no tears in the interlayer.

Note:

Test Technician: Christian Seifried
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Test Results: Specimen 6a 1102 mm x 4572 mm (44.375" x 180.00”) - Fixed/Casement/Fixed

ASTM E1886 (13a) / ASTM E1996 (14a) - Large Missile Impact (2 x 4 Southern Yellow Pine)

Conditioni Missile Weight:
o onin .
ne & (Level D) Excluding Missile Length: Muzzle Distance:
Temperature: .
wind Zone 4
24°C (76.0° F) 4.03 Kg (8 Ibs 14 oz.) 240m 7'-10" 523 m 17'2"
(X) Measurement (Y) Measurement Speed
Impact Location Results
mm inches mm inches m/s fps
Center of Operable Panel Pass 572 22.50 2654 104.50 15.2 49.8
Bottom Right Corner Pass 889 35.00 1778 70.00 15.1 49.5
of Operable Panel
Center of Fixed Panel Pass 584 23.00 775 30.50 15.2 50.0
Bottom Right Corner Pass 914 36.00 254 10.00 15.2 50.0
of Fixed Panel
Center of Mullion Pass 565 22.25 1524 60.00 15.2 49.8

. Missile impacted @ X, Y coordinates fracturing exterior and interior lites with no rupture of
Observations:

interfayer
Positive Positive Number Average

% of Pressure Range of Cycle Time

Test Load Pa to Pa {(psf) to {psf) Cycles {Seconds)
20% to 50% 622 to 1556 13.0 to 325 3500 1.05
0% to 60% 0 to 1867 0.0 to 39.0 300 1.72
50% to 80% 1556 to 2490 32.5 to 52.0 600 1.06
30% to 100% 934 to 3112 19.5 to 65.0 100 1.70

Observations: Glass deflected 76 mm (3.00") from original plane @ 100% Positive Load

Negative Negative Number Average
% of Pressure Range of Cycle Time
Test Load Pa to Pa {psf) to {psf) Cycles {Seconds)
30% to 100% 934 to 3112 19.5 to 65.0 50 1.57
50% to 80% 1556 to 2490 325 to 52.0 1050 1.40
0% to 60% 0 to 1867 0.0 to 39.0 50 2.39
20% to 50% 622 to 1556 13.0 to 325 3350 1.37

Observations: Glass deflected 70 mm {2.75") from original plane @ 100% Positive Load

Note: 1. Orientation of missile at impact was within +/- 5° of horizontal.
2. “X* measurement is from left edge of test specimen.

3. "¥"* measurement is from bottom edge of test specimen.
4,

At the completion of test there were no tears in the interlayer.

Test Technician: Christian Seifried
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1 3/19/2022 Report  Corrected Product Name
Page 1

PF 1142 TEL 01993390

Page 12 of 12














































































































































































































