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ASTM E 1886 and ASTM E 1996 TEST REPORT 
 

Rendered to: 
 

VEKA INC. 
100 Veka Drive 
P.O. Box 250 

Fombell, Pennsylvania  16123-0250 
 
 Report No.: 66065.02-109-44 
 Revision 2: 03/02/07 
 Test Dates: 06/26/06 
 Through: 12/05/06 
 Report Date: 01/25/07 
 Expiration Date: 12/05/10 
 
Project Summary:  Architectural Testing, Inc. (ATI) was contracted by Veka Inc. to perform 
testing on a Series/Model Softline 70 mm AD & MD, PVC tilt-turn window.  The samples tested 
met the performance requirements set forth in the referenced test procedures for a ±50.0 psf 
Design Pressure with missile impacts corresponding to Missile Level D and Wind Zone 3.  Test 
specimen description and results are reported herein. 
 
Test Procedures:  The test specimens were evaluated in accordance with the following: 
 

ASTM E 1886-02, Standard Test Method for Performance of Exterior Windows, Curtain 
Walls, Doors and Storm Shutters Impacted by Missile(s) and Exposed to Cyclic Pressure 
Differentials. 

 
ASTM E 1996-02, Standard Specification for Performance of Exterior Windows, Glazed 
Curtain Walls, Doors and Storm Shutters Impacted by Wind Borne Debris in Hurricanes. 

 
Test Specimen Description: 
 

Series/Model:  Softline 70 mm AD & MD 
 
Product Type:  PVC Tilt-Turn Window 
 
Overall Size:  1194 mm (47") wide by 1816 mm (71-1/2") high 
 
Vent Size:  1041 mm (41") wide by 1626 mm (64") high 
 
Overall Area:  2.17 m2 (23.3 ft2) 
 
Finish:  All PVC as white. 
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Test Specimen Description:  (Continued) 

 
Glazing Details:  The unit was glazed with 28.5 mm (1-1/8") thick insulating glass 
fabricated from a sheet of 4 mm (5/32") thick clear annealed glass outboard, a sheet of  
14.5 mm (9/16") thick laminated glass inboard and an aluminum spacer system.  The 
laminated glass was comprised of two sheets 6 mm (1/4") thick annealed glass and a 2.5 mm 
(0.100") thick PVB interlayer.  The glass was set from the interior onto a vinyl bulb and 
secured with PVC glazing beads with a vinyl dual fin vinyl weatherstrip was against the 
glass. 
 
Weatherstripping: 
 

Description Quantity Location
 

Kerf mounted 6 mm (0.230") 1 Row Vent stiles and rails, head, sill 
high vinyl hollow bulb seal   jamb and intermediate jamb frames 
 
Kerf mounted 5 mm (0200") 1 Row Vent stiles and rails, head, sill jamb 
high vinyl hollow bulb seal   and intermediate jamb glazing leg 
 
Kerf mounted dual fin vinyl 1 Row Glazing bead 
bulb seal 

 
Frame Construction:  Frame members were constructed of extruded PVC with mitered and 
welded corners. 
 
Vent Construction:  Vent members were constructed of extruded PVC members with 
mitered and welded corners. 

 
Hardware: 
 

Description Quantity Location
 

Multi-point lock with 1 24" from the lock stile bottom rail 
handle  corner 
 
Locks with adjacent keepers 4 Lock stile, 229 mm (9"), 762 mm 
  (30"), 1295 mm (51") from the 
  bottom 
 4 Hinge stile, 229 mm (9"), 559 mm 
  (22"), 940 mm (37"), 1346 mm (53") 
  from the bottom 
 2 Top rail, 152 mm (6") and 381 mm 
  (15") from the lock stile corner 
 3 Bottom rail, 25 mm (1"), 660 mm 
  (26") and 864 mm (34") from the 
  lock stile corner 
  Keepers were secured using three (3) 
  4 mm (#M4) x 22 mm (7/8") screws 
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Test Specimen Description:  (Continued) 

 
Drainage: 

 
Description Quantity Location 
 

32 mm (1-1/4") long by 2 64 mm (2-1/2") from each end of the 
5 mm (3/16") high weepslot  bottom rail in the glazing channel, 
  draining to the exterior hollow below 
 
32 mm (1-1/4") long by 2 127 mm (5") from each end of the 
5 mm (3/16") high weepslot  bottom rail, draining the exterior 
  hollow 
 
32 mm (1-1/4") long by 2 Sill, 76 mm (3") from each end, 
5 mm (3/16") high weepslot  draining the top surface to the 
  exterior center hollow 
 
32 mm (1-1/4") long by 2 Sill, 127 mm (5") from each end on 
5 mm (3/16") high weepslot  the exterior wall, draining the center 
  hollow 
 

Reinforcement:  Custom shaped steel reinforcement (Drawing #113.271.1W/2) and a  
32 mm by 10 mm (1-1/4" by 3/8") vinyl reinforcement was utilized in the head, sill, and 
jambs.  All vent stiles and rails utilized a custom shaped steel reinforcement  
(Drawing #113.292.1W/3).  All reinforcing was secured with 4 mm (#M4) x 13 mm (1/2") 
screw at each end and spaced 305 mm (12") on center. 
 
Installation:  Window was installed into a Spruce-Pine-Fir wood buck.  The frame was set 
into the buck and secured using 5 mm (#M5) x 76 mm (3") screws, 152 mm (6") from each 
end and at midspan of both jambs.  The exterior perimeter was sealed with silicone. 
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Test Results:  The following results have been recorded: 

 
ASTM E 1886, Large Missile Impact 

 
Conditioning Temperature:  79°F 
Missile Weight:  9.40 lbs 
Missile Length:  8' 0" 
Muzzle Distance from Test Specimen:  17 ft. 
 
Test Unit #1 
 

Impact #1:  Missile Velocity:  50.4 fps; orientation within ±5° of vertical 

 Impact Area: Upper right corner of glass 
 Observations Missile impacted target area, impacted all lites, no damage  

to unit 
 Results: Pass 
 

Test Unit #2 
 
Impact #1:  Missile Velocity:  50.4 fps; orientation within ±5° of vertical 

 Impact Area: Lower left corner of glass 
 Observations: Missile impacted target area, impacted all lites, no damage  

to unit 
 Results: Pass 

 
Test Unit #3 
 

Impact #1:  Missile Velocity:  50.1 fps; orientation within ±5° of vertical 

 Impact Area: Center of glass 
 Observations: Missile impacted target area, impacted all lites, no damage  

to unit 
 Results:  Pass 
 

Note:  See ATI Sketch #1 for impact locations. 
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Test Results:  (Continued) 

 
ASTM E 1886, Air Pressure Cycling 
 
Test Unit #1 

Design Pressure:  ±50.0 psf 
 
 
 

POSITIVE PRESSURE 
Maximum Deflection at Indicator (inch)Pressure 

Range  
(psf) 

Number of 
Cycles 

Average 
Cycle Time 
(seconds) #1 #2 #3 

10.0 to 25.0 3500 2.11 0.12 0.16 0.14 
0.0 to 30.0 300 2.33 0.15 0.19 0.17 
25.0 to 40.0 600 2.17 0.20 0.25 0.25 
15.0 to 50.0 100 2.27 0.27 0.32 0.32 

 Permanent Set 

0.05 0.06 0.06 
 
 
 

NEGATIVE PRESSURE 
Maximum Deflection at Indicator (inch)Pressure 

Range  
(psf) 

Number of 
Cycles 

Average 
Cycle Time 
(seconds) #1 #2 #3 

15.0 to 50.0 50 2.26 0.40 0.42 0.45 
25.0 to 40.0 1050 2.20 0.35 0.35 0.37 
0.0 to 30.0 50 2.37 0.30 0.27 0.31 
10.0 to 25.0 3350 2.11 0.28 0.25 0.29 

 Permanent Set 

0.15 0.10 0.16 
 

Observations:  No additional damage to test unit. 
 
Result:  Pass 
 
Note:  See ATI Sketch #2 for indicator locations.  Test Specimens #1 and #2 were cycled in a 
common chamber. 
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Test Results:  (Continued) 

 
ASTM E 1886, Air Pressure Cycling 
 
Test Unit #2 

Design Pressure:  ±50.0 psf 
 
 
 

POSITIVE PRESSURE 
Maximum Deflection at Indicator (inch)Pressure 

Range  
(psf) 

Number of 
Cycles 

Average 
Cycle Time 
(seconds) #1 #2 #3 

10.0 to 25.0 3500 2.11 0.13 0.17 0.17 
0.0 to 30.0 300 2.33 0.18 0.20 0.19 
25.0 to 40.0 600 2.17 0.25 0.25 0.25 
15.0 to 50.0 100 2.27 0.27 0.30 0.29 

 Permanent Set 

0.09 0.08 0.06 
 
 
 

NEGATIVE PRESSURE 
Maximum Deflection at Indicator (inch)Pressure 

Range  
(psf) 

Number of 
Cycles 

Average 
Cycle Time 
(seconds) #1 #2 #3 

15.0 to 50.0 50 2.26 0.26 0.33 0.33 
25.0 to 40.0 1050 2.20 0.25 0.32 0.31 
0.0 to 30.0 50 2.37 0.21 0.25 0.25 
10.0 to 25.0 3350 2.11 0.20 0.24 0.24 

 Permanent Set 

0.10 0.14 0.11 
 

Observations:  No additional damage to test unit. 
 
Result:  Pass 
 
Note:  See ATI Sketch #2 for indicator locations.  Test Specimens #1 and #2 were cycled in a 
common chamber. 
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Test Results:  (Continued) 

 
ASTM E 1886, Air Pressure Cycling 
 
Test Unit #3 

Design Pressure:  ±50.0 psf 
 
 
 

POSITIVE PRESSURE 
Maximum Deflection at Indicator (inch)Pressure 

Range  
(psf) 

Number of 
Cycles 

Average 
Cycle Time 
(seconds) #1 #2 #3 

10.0 to 25.0 3500 1.48 0.06 0.15 0.03 
0.0 to 30.0 300 1.82 0.06 0.15 0.04 
25.0 to 40.0 600 1.50 0.09 0.19 0.08 
15.0 to 50.0 100 2.28 0.11 0.25 0.10 

 Permanent Set 

0.00 0.01 0.01 
 
 
 

NEGATIVE PRESSURE 
Maximum Deflection at Indicator (inch)Pressure 

Range  
(psf) 

Number of 
Cycles 

Average 
Cycle Time 
(seconds) #1 #2 #3 

15.0 to 50.0 50 1.96 0.10 0.29 0.15 
25.0 to 40.0 1050 1.21 0.09 0.21 0.10 
0.0 to 30.0 50 1.83 0.06 0.13 0.05 
10.0 to 25.0 3350 1.39 0.03 0.09 0.04 

 Permanent Set 

0.2 0.04 0.01 
 

Observations:  No additional damage to test unit. 
 
Result:  Pass 
 
Note:  See ATI Sketch #2 for indicator locations. 
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General Note:  Upon completion of testing, the specimens met the requirements of Section 7 of 
ASTM E 1996. 
 
Test Equipment: 
 

Cannon:  Constructed from steel piping utilizing compressed air to propel the missile(s) 

Missile(s):  2x4 Southern Pine 

Timing Device:  Electronic Beam Type 

Cycling Mechanism:  Computer controlled centrifugal blower with electronic pressure 
measuring device 

Deflection Measuring Device:  Linear transducers 
 
Tape and film were used to seal against air leakage during structural testing.  In our opinion, 
the tape and film did not influence the results of the test. 

 
Drawing Reference:  The following drawings have been checked by Architectural Testing, Inc., 
and are representative of the samples tested. 
 
Detailed drawings, representative samples of the test specimen and a copy of this report will be 
retained by Architectural Testing, Inc. for a period of four years from the original test date.  This 
report is the exclusive property of the client so named herein and is applicable to the sample 
tested.  Results obtained are tested values and do not constitute an opinion or endorsement by 
this laboratory.  This report may not be reproduced, except in full, without the approval of 
Architectural Testing, Inc. 
 
For ARCHITECTURAL TESTING, INC. 
 
 
 
 
    
Aaron M. Shultz Michael D. Stremmel, P.E. 
Technician Senior Project Engineer 
 
AMS:vlm/tla 
 
Attachments (pages):  This report is complete only when all attachments listed are included. 
 Appendix-A:  ATI Sketches (2) 
 Appendix-B:  Drawings (12) 
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Revision Log 
 
 
Rev. # Date  Page(s)  Revision(s)  

0 01/25/07 N/A Original report issue 

1 01/31/07 Summary Page and Page 1 Changed Series/Model from Softline 70 
mm to Softline 70 mm AD & MD 

2 03/02/07 Page 8 and Appendix B Added correct drawings to report. 
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Sketches 
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