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PFS TEST REPORT # 15-079
UPLIFT AND LATERAL LOAD TEST OF
SIMPLEGRIP ASSEMBLY
FOR

ECOFASTEN SOLAR®
MORRISVILLE, VERMONT

GENERAL

PFS Corporation, Cottage Grove, Wisconsin, was contracted by the client, EcoFasten Solar®,
Morrisville, Vermont, to evaluate the uplift and lateral load holding performance of the
SimpleGrip flat roof mount assembly. The SimpleGrip assembly was tested according to
client instructions and in general accordance with ASTM D1761-06 “Standard Test Methods
for Mechanical Fasteners in Wood.” PFS Laboratory received the SimpleGrip assembly on
8/5/2015. Tests were performed on 8/12/2015 through 8/14/2015 at the PFS Testing
Laboratory in Cottage Grove.

TEST SPECIMENS

The SimpleGrip Assembly consisted of 2 circular Eternabond mastic pads — one with a hole
cut out, a SimpleGrip base plate, 2 OMG XHD 2 inch screws, a simple seal bushing, a
compression plate, 2 EPDM sealing washers, an L bracket and a flange nut (Photo 1). The
SimpleGrip assembly (Photo 2) was provided by the client. The underlayment, the rolled
roofing asphalt shingle and roof deck components were locally procured by PFS. The rolled
roofing was TopSeal WeatherWood. The underlayment was #30 felt conforming to ASTM
D4869. The deck sheathing was 1/2-in. CDX, 3-ply, PS1 grade mark stamped, 32/16 plywood.

Six mock-up roof decks 18-in. wide by 18-in. high were fabricated with the plywood
sheathing and 2x6 SPF #2 lumber as a header and a joist in the middle. Six mock-up roof
decks were built with 2x6 SYP #2 lumber as a header and a joist in the middle. The felt and
rolled roofing shingle were applied on the deck, and the SimpleGrip assembly was installed at
the center of the deck according to the manufacturer's installation guide (Appendix A). The
mastic was centered on the test deck and then the SimpleGrip base was mounted on top of the
mastic. The fasteners were then installed into predrilled holes in the central joist. A mastic pad
was placed on top of the base plate followed by the simple seal bushing, compression plate, an
EPDM washer, followed by the L bracket, another EPDM washer and the flange nut (Photo

3).

CONDITIONING

The samples were tested in the ambient laboratory atmosphere of approximately 70 - 75°F and
40 - 50% relative humidity.
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TEST PROCEDURE AND RESULTS

The assembly was mounted on to a universal test machine such that the test deck could be fixed to the test frame,
while the load could be applied on the bracket. Uplift testing was performed with test loads applied to the L-bracket
vertical leg in a 90 degree direction away from the installed planar surface (Photo 4). Lateral testing was performed
with the test load applied to the L-bracket parallel to the deck surface (Photo 5). A displacement sensor was
mounted to monitor deformation of the bracket assembly relative to the deck surface. Testing was performed in sets
of three replicates for each mode. The load was applied at a constant cross-head speed of 0.1-in/min until failure.

The failure mode in the uplift tests was due to gradual bending of the SimpleGrip base followed by release of the
metal rivets (Photo 6). Failure of the lateral test assembly consisted of gradual rotation of the L bracket followed by
failure of the metal rivets (Photo 7, §).

TEST RESULTS

A summary of the test results are shown below. The average uplift (withdrawal) failure load was 1147 Ibf in SPF
and 1128 Ibf in SYP. The average lateral failure load was 942 lbf in SPF and 1029 in SYP when the load direction
was parallel to the deck surface. The load at 1/8-in. deflection was interpolated from the load-deflection data. Load-
deflection plots are shown in Photos 9-11.

Lateral Load Test (1bf) Withdrawal Load Test (Ibf)
fs;’ SPF SYP SPF SYP
Ult Load | P@1/8” | UltLoad | P@1/8” | Ult Load | P@ 1/8” | Ult Load | P @ 1/8”
1 926 96 1089 166 1204 263 1110 285
2 884 101 1020 119 1249 265 1243 245
3 1017 131 978 145 987 255 1032 289
Average 942 109 1029 144 1147 261 1128 273

TEST REPORT DUPLICATION

This report shall not be reproduced, except in full, without the written approval of PFS Corporation, Cottage Grove,

Wisconsin.
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Report Prepared by:
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Patrick Kenealy
Lab Technician

Tests Witnessed by:
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Deepak Shrestha, PE

General Manager — PFS Lab

Appendix A: SimpleGrip Details and Installation Instructions
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Photo 1: SimpleGrip Assembly Components
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Photo 2: SimpleGrip assembled



Photo 3: Test Deck Sample with SimpleGrip Assembly

Photo 4: Typical Uplift Load Test Setup
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Photo 6: Typical Failure in Uplift Load Test
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Photo 8: Typical Failure in teral Load Test
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Photo 9: Load-Deflection Plot Uplift Test, SPF
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Photo 10: Load-Deflection Plot Uplift Test, SYP
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Photo 11: Load- Deflection Plot Lateral Load Test, SPF

Load (Ibf)

I 1 1
0 01 02 03 04 05 068 07 08 09 1 1 1 13 14
Deflection (in)

Photo 11: Load- Deflection Plot Lateral Load Test, SYP



PFS Test Report: #15-079

Appendix A
Page 1 of 2
% Assembly Sheet - SimpleGrip
1. Installation o be completed In accordancs with manufaciurer's writien spacifications and Installaton Instructons.
2. See sheet or contact manwfaciurer for detalied material, finkishes, and comfiguration options.
S manufaciursr fior detalied |ayoul
4. Donotscale mﬁm
a Subject o change it natcs.
& )
‘ ®
ITEM R DESCRIPTHON CITY
| Roof Level Mastic (sold separataly) |
2 SimpleCrip Base
3 3 OMG XHD 2
4 Upper Level Mastic [sold separately] |
5 izreenFasten Bushing
& Compression Plate
7 Fock-t lide [sold separately)
A 5/14" 1D EPDM Bonded Washer 300 Series 33
7 5/18"-18 Hange Mut 300 Series 55
ALPINE y y
- mal® 4 g% i 3 ] [ EﬂE HEII"'El ﬂu-EEt
SNOWGUARDS' -+ FcoFasten Solar Harma e U fess:

Tall Free Phone 1.888.756.4273 | Toll Free Phone 1.577.859.3047 | Malenal See Spec Sheed
Tol Free Fax 1888.766.9954 | Toll Fres Fa 1888.786.9988 | oo ™ coonie [ace . ERes ¥
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