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1.0

General Information

1.1

Product

Deck Weatherproofing System
1.2

Project Description

Architectural Testing, Inc., an Intertek company (“Intertek-ATI”), was contracted by Dexerdry to
perform testing on their deck weatherproofing system installed with AZEK cellular PVC deck
boards. The purpose of the testing was performance evaluation in accordance with the client
prescribed test method.
1.3

Qualifications

Intertek-ATI in York, Pennsylvania has demonstrated compliance with ISO/IEC International
Standard 17025 and is consequently accredited as a Testing Laboratory (TL-144) by
International Accreditation Service, Inc. (IAS).
1.4

Product Description

The Dexerdry weatherproofing system consisted of a rigid cross-shaped gasket that was fit into
the grooves of the deck boards to create a dry under-deck space. The gasket measured 13/16 in
wide by 5/8 in high and was co-extruded with santoprene fins on each leg for weatherproofing.
The AZEK deck boards used for the testing reported herein are a co-extruded cellular PVC
material, measuring 1 in thick and 5-1/2 in wide with 1/16 in radius edges along the top surface
and a 1/4 in chamfered edge along the bottom side. Nominal 3/16 in high by 3/8 in deep
longitudinal grooves ran the entire length of the deck board.
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1.5

Witnessing

There were no witnesses from Dexerdry present for testing conducted and reported herein.
1.6

Conditions of Testing

Unless otherwise indicated, all testing reported herein was conducted in a laboratory set to
maintain temperature in the range of 68 ±4ºF and humidity in the range of 50 ±5% RH. All test
specimen materials were stored in the laboratory environment for no less than 40 hours prior to
testing.
2.0

Referenced Standards
ASTM E330-02, Standard Test Method for Structural Performance of Exterior Windows,
Curtain Walls, and Doors by Uniform Static Air Pressure Difference
ASTM D696-08e1, Standard Test Method for Coefficient of Linear Thermal Expansion of
Plastics Between -30ºC and 30ºC with a Vitreous Silica Dilatometer

3.0

Water Penetration

3.1

General

The purpose of this testing was to evaluate the effect of temperature and freeze / thaw conditions
on the performance of the product. Small scale assemblies were fabricated from manufactured
products and subjected to specified exposures of high temperature, low temperature, and
freeze/thaw conditions. Water penetration tests were performed on each assembly and compared
to an identical test performed on a control assembly.
3.2

Test Assemblies

Four deck mock-ups were constructed from 2x6 and 2x10 Southern Yellow Pine lumber. Each
mock-up was fabricated as a one-span condition with two 24-1/2 in long 2x6 joists spaced at
16.0 in on center, was approximately 27-1/2 in by 17-1/2 in, and contained four deck boards each
(17-1/2 in long) with 3/16 in spacing between boards. Nominal 2x10 lumber was secured across
the ends of both joists. Cellular PVC trim boards measuring 3-1/2 in high by 3/4 in thick by
17-1/2 in long were secured to the 2x10 lumber at each end of the mock deck using two #8 x
1-5/8 in long Phillips drive, flat head screws at each end. The trim board was routed with a 7/32
in high by 5/16 in wide groove. One piece of Dexerdry gasket (17-1/2 in long) was fitted into
the groove between all deck boards and between the starter/finish deck boards and trim boards.
All deck boards were secured at each joist location using two #10 x 2-1/2" in Cortex™ carbon
steel screws (12 TPI with a 0.53 in length of reverse pitch, 2.52 in overall length, 0.185 in major
dia., 0.125 in minor dia., 0.150 in shank dia., 0.258 in head dia., star drive trim head, type 17
point) per joist. Nominal 3/16 in thick polycarbonate was secured to the face of the joists for the
purpose of retaining water on top of the assembly. Silicone was used to seal the perimeter of the
assembly to the 2x10 ends and the polycarbonate. Refer to photographs in Appendix B for
additional details.
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3.3

Test Procedure

The low temperature assembly was pre-conditioned in a freezer at -20ºF for a minimum period of
five hours prior to testing.
The high temperature assembly was pre-conditioned in an oven at 125ºF for a minimum period
of five hours prior to testing.
Control specimens were conditioned for a minimum of 40 hours at standard laboratory
conditions.
Freeze-thaw assemblies were submerged in water for a period of 24 hours. Immediately after
removing the specimens from the water, each assembly's outer surface was wiped down with a
dry cloth and then placed in a freezer at -20ºF for 24 hours. The specimens were returned to lab
conditions for 24 hours. This process was repeated two more times for a total of three cycles of
water submersion, freezing, and thawing.
Each assembly was covered with 1-1/2 in of water immediately after removal from the specified
condition. The test specimen was observed for water penetration every 15 minutes for a total
duration of sixty minutes.
3.4

1

Test Results
Test
Assembly

Observations

Control
High Temperature
Low Temperature
Freeze-Thaw

No water leakage between deck boards observed1.
The performance of the Dexerdry gasket did not
cause any visible damage to the deck board.

Water
Collected
(lb)
<0.01
<0.01
<0.01
<0.01

Minimal leakage at the assembly perimeter was observed. The system is intended to drain at the deck
board ends. For the purposes of this test, the deck board ends were sealed to allow water to be retained
on the top of the assemblies. The perimeter leakage observed was determined to be leaking through the
silicone seal at the deck board ends and therefore were not collected or considered as a leak through the
Dexerdry gasket.
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4.0

Mechanical Fastener Test by Wind Uplift Resistance

4.1

General

The purpose of this testing was to determine the ultimate uplift resistance of installed grooved
deck boards using two #10 x 2-1/2" Cortex™ carbon steel screws (12 TPI with a 0.53 in length
of reverse pitch, 2.52 in overall length, 0.185 in major dia., 0.125 in minor dia., 0.150 in shank
dia., 0.258 in head dia., star drive trim head, type 17 point) per joist and Dexerdry
weatherproofing system between all boards. Testing was conducted in accordance with Section
4.1.4 of AC174 using the methods described in ASTM E330.
4.2

Test Specimens

Fifteen full cross-section specimens were cut to lengths of 51 in from production length grooved
deck boards to address a three-span application using four support joists on 16.0 in centers for
testing.
4.3

Test Setup

Three deck mock-ups were constructed from 2x8 MCA preservative-treated Southern Yellow
Pine lumber. Each mock-up was fabricated as a three-span condition with four 34 in long joists
spaced at 16.0 in on center, was approximately 28-1/8 in by 49-1/2 in, and contained five deck
boards each (51 in long) with 1/4 in spacing between boards as well as four 51 in long sections
of Dexerdry weatherproofing gaskets. To maintain air pressure on the deck boards during
testing, a layer of 4-mil thick polyethylene plastic was loosely draped between the joists of the
mock-up prior to securing the deck boards to the deck mock-up. Deck boards were fastened to
the deck mock-up in accordance with the manufacturer's installation instructions. All deck
boards were face fastened at each joist with two #10 x 2-1/2" Cortex™ carbon steel screws (12
TPI with a 0.53 in length of reverse pitch, 2.52 in overall length, 0.185 in major dia., 0.125 in
minor dia., 0.150 in shank dia., 0.258 in head dia., star drive trim head, type 17 point). Refer to
photographs in Appendix B for additional details.
4.4

Test Procedure

Uplift testing was performed in factory ambient conditions. Test specimens were assembled to
the deck mock-ups and tested within two hours of removal from the laboratory conditions. The
mock-up deck assembly was inverted and placed upside down on a vacuum chamber constructed
of structural steel channels. The lumber framing of the mock-up rested on the vacuum chamber
walls; test specimens were not supported by the vacuum chamber walls. The mock-up to
chamber interface was sealed for air-tightness. The plastic-covered underside of all deck boards
was exposed to atmospheric pressure. A negative static air pressure (vacuum) was applied to the
vacuum chamber, creating an uplift pressure on the underside of all deck boards simultaneously.
Test pressure was applied starting at 100 psf and increased in increments of 25 psf until deck
board failure. Each load increment was held for 10 seconds. Differential pressure was measured
using an electronic, differential pressure transducer.
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4.5

Test Results
Test Date: 07/16/15

Specimen Pressure at Failure Maximum Sustained Uplift Pressure
No.
(psf)
(psf) 1
1

825

825

2

1063

1050

3

977

950

Average:
1

Mode of Failure
Deck boards pulled
over fasteners and
broke at fastener
loactions

942

Held for 10 seconds

Maximum sustained uplift load DOES NOT take into account the weight of the deck board based
on the inverted condition of the assembled deck mock-up. In a typical installation of the deck
board, the self-weight of the decking would help resist uplift. However, in the inverted
assembled deck mock-up, the self-weight was not resisting uplift but actually contributing to the
failure of the assembly. Therefore, due to the assembly setup, twice the deck board self-weight
must be added to the measured sustained uplift load to determine the actual uplift load the deck
boards can resist.
Weight of grooved deck board in 51 in length = 4.6 lb
Five decks boards per test specimen, 4.6 lb x 5 = 23 lb
Tributary Area of assembled deck mock-up = 28.1 in wide x 51 in span ÷144 in2 / ft2 = 10.0 ft2
Dead

Load of grooved deck
23 lb / 10.0 ft2 = 2.3 psf

board

=

Total

Weight

/

Tributary

Additional Uplift Resistance = 2 x Product Dead Load = 2 x 2.3 psf = 4.6 psf
Total Uplift Load, wuplift = 4.6 psf + 942 psf = 946.6 psf
Allowable uplift capacity in accordance with Section 4.1.4 of AC174 :
Allowable uplift capacity = Average ultimate load divided by a factor of 3.0.
wuplift = 946.6 / 3.0 = 316 psf
Maximum wind uplift rating = 316 psf

Area

=
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5.0

Coefficient of Linear Thermal Expansion of Plastics per ASTM D696

5.1

Test Specimens

Two samples were cut from the Dexerdry gasket. Each sample measured nominally 3 in long by
the full specimen cross-section.
5.2

Test Procedure

Following the procedure outlined in Section 6.0 of ASTM D696, the sample was subjected to a
cold-hot-cold series of exposure conditions while in a silica tube dilatometer. At equilibrium
during each temperature condition, a reading was taken from a 20 x 0.001 mm digital indicator
for relative expansion/contraction measurements. The temperatures used were -22ºF (-30ºC) and
86ºF (30ºC).
5.3

Test Results

Parameter
Original Length in inches (mm)
Cold Temperature (ºC)
Cold Dial Reading (mm)
Hot Temperature (ºC)
Hot Dial Reading (mm)
Cold Temperature (ºC)
Cold Dial Reading (mm)
Sample
1
2

Expansion
(mm/mm·ºC)
7.29E-02
7.32E-02

Sample 1
2.973 (0.117)
-30.0
4.433
30.0
4.945
-30.0
4.418
Contraction
(mm/mm·ºC)
7.51E-02
7.66E-02

Sample 2
2.976 (0.117)
-30.0
4.089
30.0
4.603
-30.0
4.065
Average
(mm/mm·ºC)
7.40E-02
7.49E-02

Variance
(10% max)
2.9%
4.6%
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6.0

Closing Statement

Intertek-ATI will service this report for the entire test record retention period. Test records that
are retained such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation will be retained by Intertek-ATI for the entire test record
retention period.
Results obtained are tested values and were secured by using the designated tested methods.
This report does not constitute certification of this product nor an opinion or endorsement by this
laboratory. It is the exclusive property of the client so named herein and relates only to
specimens tested. This report may not be reproduced, except in full, without the written approval
of Intertek-ATI.

For ARCHITECTURAL TESTING, INC.:

__________________________________
Emily C. Riley
Project Manager
Structural Systems Testing

_________________________________
Virgal T. Mickley, Jr., P.E.
Senior Project Engineer
Structural Systems Testing

ECR:vtm/asm
Attachments (pages): This report is complete only when all attachments listed are included.
Appendix A - Drawing (1)
Appendix B - Photographs (6)
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APPENDIX A
Drawing

E8122.01-119-19

APPENDIX B
Photographs
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Photo No. 1
Water Penetration Test Assembly

Photo No. 2
High Temperature Conditioning (+125F)
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Photo No. 3
Low Temperature (-20F) Conditioning

Photo No. 4
Freeze-Thaw Cycling – Water Submersion
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Photo No. 5
Water Penetration Test Set-Up
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Photo No. 6
Water Penetration Testing

Photo No. 7
Water Penetration Testing - Typical Perimeter Leak Observed
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Photo No. 8
Mechanical Fastener by Wind Uplift Resistance Test Setup

Photo No. 9
Typical Wind Uplift Failure Mode
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Photo No. 10
Coefficient of Linear Thermal Expansion of Plastics per ASTM D696

