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ASTM E1592-05(2017)
STANDARD TEST METHOD FOR
STRUCTURAL PERFORMANCE OF SHEET METAL ROOF AND SIDING SYSTEMS BY
UNIFORM STATIC AIR PRESSURE DIFFERENCE

Purpose

This test method covers the evaluation of the structural performance of Sheet Metal Panels and
Anchor to Panel Attachments for roof or siding systems under uniform static air pressure
difference.

Test Dates

From February 3, 2020 to February 4, 2020

Test Specimen

Manufacturer:  Petersen Aluminum Corp.
10551 PAC Rd.
Tyler, TX 75707

Specimen: Box Rib — 4 Panel, 12” wide (Coverage), 0.032” Aluminum (w/ Clip Leg)

Panel Clip: One Piece Stainless Steel Clip — 2-1/2” Long X 0.034” Thick

Testing Apparatus

A vacuum test chamber was used with two static pressure taps located at diagonally opposite
corners. A controlled blower provided a vacuum to uniformly load the specimen mock-up.
Calibrated manometers were used to measure the pressure at each pressure tap. The uniform
load pressure was performed in the negative direction to monitor wind uplift on the panel
specimen mock-up. Calibrated deflectometers were attached to monitor panel deformation as
shown.
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Installation
o The panels were installed on to 16 ga supports with #14-13 X 1-1/2” long DP1 Concealor
self drill fasteners (2 fasteners per clip). The panel fixed ends used the same fasteners in the

low cells of the panel into the 16 ga. supports.

e Plastic (4 mil thick) was employed loosely between the panels and subgirts and in the side
joints to create a vacuum seal.

Procedure

e The specimen was checked for proper adjustment and all vents closed in the pressure
measuring lines.

e The required deflection measuring apparatus were installed at their specified locations.

e A nominal initial pressure was applied equal to at least four times but not more than ten
times the dead weight of the specimen. This nominal pressure was used as the reference
zero and initial deflection readings were recorded.

e At each load increment, pressure was maintained for a period of not less than 60 seconds
and until the deflection gages indicated no further increase in deflections.

e Successive increments were achieved as above until failure or ultimate load was reached.

e Plastic (4 mil thick) was employed loosely between the panels and subgirts and in the side
joints to create a vacuum seal.

The test was conducted according to the procedure in ASTM E-1592-05(2017) and as noted
herein. In our opinion the tape and plastic had no influence on the results of the test.
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TEST #1

Test Date: 2-3-20

Test Specimen: Box Rib — 4 Panel, 12” wide (Coverage), 0.032” Aluminum (w/ Clip Leg)
Support Spacing: 5’ o/c

NEGATIVE (UPLIFT) TEST PRESSURE

DEFLECTION DIAL READINGS  (INCHES)
LOAD (PSF)| D-1 D-2 D-3 D-4 D-5 D-6

0.0 0 0 0 0 0 0
10.4 0.4337 0.375 0.408 0363 0.271 0.386
0.0| 0.0127 0.013 0.008 0.014 0.01  0.009
15.6| 0.687 0622 0.658 0.588 0.456 0.632
0.0/ 0.0277 0.033 0.019 0.034 0.028 0.021
20.8| 0.941 0.86 0.896 0.824 0.64 0.872
0.0/ 0.0871 0.082 0.064 0.085 0.069 0.057
312 1.376 1.289 1336 1.263 099 1.316
0.0/ 0.298 0.271 0.257 0.283 0254 0.237
41.6|] 1.666 1.596 163 1.559 1.236 1.613
0.0 0472 0.431 0429 0441 0422 0414
52.0f 1.933 1.889 1.889 1.844 1.489 1.871
0.0] 0.679 0.604 0.62 0638 0629 0.611
62.4| 2171 2179 2133 2.123 171 2.105
0.0) 0901 0.815 0833 0.827 0812 0.818
729 2.348 2427 2324 2346 1.882 2287
0.0] 1.091 1.007 1.034 0993 0.966 1.02
83.3] 2508 2.657 2496 2556 2.035 2.437
0.0f 1299 1204 1236 1.158 1.142 1.214

RESULTS:

Maximum Test Load = 83.3 psf (Panel disengaged from clip)
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TEST #2

Test Date: 2-4-20

Test Specimen: Box Rib — 4 Panel, 12” wide (Coverage), 0.032” Aluminum (w/ Clip Leg)

Support Spacing: 2’ o/c

NEGATIVE (UPLIFT) TEST PRESSURE

DEFLECTION DIAL READINGS  (INCHES)
LOAD (PSF)[ D-1 D2 D3 D4 D5 D6
0.0 0 0 0 0 0 0
10.4| 0279 0222 0292 0187 0255 0.215
0.0/ 0.005 0009 0.011 0009 0.004 0.011
20.8| 0557 0.452 0569 0.406 0.529  0.441
00| 0017 0032 0032 0028 0.015 0.032
31.2| 0812 0674 082 0621 0787 0.661
0.0] 0.043 0074 0.066 0062 0035 0.066
416| 1075 0916 1085 085 1.046 0.899
00| 0135 0162 0156 0135 0.123 0.145
52.0 1.3 1135 1.315 1.057 1.267 1.113
00| 0241 0259 0264 0221 0224 0.24
67.7| 1618 1.438 1621 1.351 1557 1.392
00| 0478 0462 0493 0416 0458  0.43
83.3| 1918 1.767 1923 1668 1.843 1.699
00| 0777 0722 0787 0666 0.754 0.681
989 2125 2025 2139 1.921 2037 1.937
0.0 1 0924 1.007 0.875 0.979  0.88
114.5| 229 2257 2319 2157 2195 2.157
00 122 1127 1227 1.082 119  1.08
130.1| 2415 245 2454 2345 2311 2.345
0.0 1422 1.321 1431 1275 1.394  1.269|
RESULTS:

Maximum Test Load = 171.1 psf (Panel sidejoint disengaged)
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TEST #1
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DETAIL 1 SPECIMEN
> ®

—— =

\
oy ——— _— — -—..——--—\ "—
L-———'—-L—ﬁ"““?r =t A== Fixep 60
\_/

wn SUPPORTS (TYP)
——————*——n——w——n—zé _INTERIOR
[ e e el s st s e s s s sl e st s s s e SUPPORT
n
D6| D5 NTT
=T —— T @@ —|— T ——T— || _INTERIOR
SUPPORT
i D2] D4
7o) ODDD
D1 D3
F—t Tttt INTERIOR
T T T T T T T T SUPPORT
R CHAMBER
—— FRAME
i Rl e s i i e e e T e e INTERIOR
T T T T T T T T U 1T 0 support
n

b L FIXED END

12

@ DEFLECTION POINT

PLAN VIEW

12




Project No. T132-20

TEST #2

PANEL

DETAIL 1 SPECIMEN
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TENSILE TEST REPORT

Client: Petersen Aluminum Corp.
10551 PAC Rd.
Tyler, TX 75707

Test Date: February 4, 2020

Test Method: ASTM B557-10

Material Description: Box Rib — P4 Panel, 12” wide (Coverage), 0.032” Aluminum

Sample | Width | Thickness | Yield Max. 0.2% Tensile | Elongation
No. (in) (in) Load Load Offset Strength (% in
(Ib) (Ib) Yield (psi) 2 inches)
Strength
(psi)
20015 0.498 0.031 351.26 | 389.41 | 22,753 25,224 10.49

Equipment Used: Tensile Machine #QT7-061196-020
Caliper #1074379
Extensometer #10311744D
Micrometer #110596927
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