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Project No. T120-98

ASTM 1592
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 Date

March 2, 1998 (3 Spans @ 5’ oc.)
March 20, 1998 (7 Spans @ 2’ oc.)

Test Specimen‘

Manufacturer: Bemo USA
3062 N. Maple Street
Mesa, AZ 85215
Panel: 0.039 Alum. BEMO 305 Standing Seam Panel 12” Wide
Clip: 18 GA Stainless Steel Hook Clip
Panel Length: as shown

Testing Apparatus

Test Chamber: Vacuum Chamber Composed of Wood
Mounting Frame: 16 ga Hat Shape Subgirts fastened to W6 X 15 Wide Flange Beams

Pressure Indicator: Di‘gital Pressure Indicator from Micro-Pneumatic Logic, Inc, with
accuracy to one tenth of an inch and traceable to the National Bureau of Standards

DeﬂectzonDzals Dial Indicators from Starrett, Fowler, CDI and Teclock with accuracy
t0:0.001 of an‘inch, certified by Do-All Gage Block #6125 traceable to the National
Bureau of Standards.
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In'stallation

e The panels were installed with clips onto 16 ga Hat shape Subgirts using (2) #14 Tek
fasteners per clip. The side joints consisted of the female rib interlocking with the
male rib and mechanically seamed. Continuity fasteners were located at the
interlocking joints at panel ends.

o The system was inverted and attached to the steel beams with #14 tek fasteners and C-
Clamps.

¢ 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.

o The required deflection measuring devices 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.

The test was conducted according to the procedure in ASTM E-1592-94 and as noted
herein. In our opinion the tape and plastic had no influence on the results of the test.
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MEX1E ——
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» TEST DATA FOR 12" BEMO 0. 039 ALUM. WI18 GA CLIPS 3 SPANS @ 5 '

DEFLECTION DIAL READ|NGS (INCHES)

[OAD (PSF)|DIAL1__[DIAL2 |DIAL3 _|DIAL4 |DIAL5 |DIAL6 |REMARKS

09 0 o 0 o 0 0|PANEL WT.

16.5| 0113  0252]  0.106| _ 0.29]  0.025  0.113|

09| 0003 0.007| 0009 0018  0.008]  0.005/PANEL WT.

26.9 0.165 0.435: 0.163 0.476 0.039 0.261)"

09| 0023 002 0012 0023 0021  0.011PANEL WT,

373]  0227] 0619] 0231] 0664, 0.064] 0379

09 0023 0028 0024 0025 0024 _ 0029/PANELWT.
477029 0811 0318 0&%2 0083 0503

0.9 0.039] 0,045 0.045] 0.041 0.031 0.03|PANEL WT,

58.1]  0.371 1.021 0.414 1.144 0: 108 0654

00/ _0067] 0.064] 0074] 0.068  0.038 32|PANEL WT.

685 _ 0447, 1.236,  0.506]  1.396|  0.129

09| 0086 0084 0087] 0079 0.044

78.9 0.551 1.494 0.617 1.703 0.164

09 0127 0426 0133] 0.419]  0.062]  0.058|PANEL WT,

893] 0675 1.578] 0.837] 2252 0.214|  1.053

0.9/ 0211 0.159 0.19 0.2] 0072]  0.041|PANEL WT

99.7 1.051 2.212 1.053 2.528 0.302 1.438

0.9 0.341 0.297 0.312 0.27 0.089 0;059 PANEL WT.

115.4] 1443  3.207| 1.649] 3506 0451 2.018

0.9 0.427| 0.383 0.379 0.374 0.135 0.129|PANEL WT.

1310]  1.469] 3.481] 1.588] 3.642] 0.524] 2.276

0.9 0.509 0.465 0.438 0.481 0.159 0.197|PANEL WT.

1414 | 1 _ SEAM

DISENGAGE’MENT

NOTE: SEE SKETCH 1 FOR LOCATION OF SEAM DISENGAGEMENT.

AS A RESULT OF THE SEAM DISENGAGEMENT FAILURE, CLIP SCREWS PULLED OUT
OF SUPPORT AT ADJACENT SEAM. SEE SKETCH 1 FOR LOCATIONS.
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TEST DATA FOR 12" BEMO 0.039 ALUM W/ 18 GA CLIPS 7 SPANS @ 2/

DEFLECTION DIAL READINGS  (INCHES)
LOAD (PSF)iDIAL1 |[DIAL2 |DIAL3 [DIAL4 [DIAL5 |DIAL6 [REMARKS
0.9 0 0l 0 0 0 0;PANEL WT.
2471 0056, 0.267] 0.048] 0255 0.024] 0.207
09 -0.004 001 -0.012] -0.007] -0.01] -0.003]PANEL WT.
425 0125 057/ 0116,  0.609 0.05 0.49
0.9 0001 -0.0020 0.002] -0.001; 0.125,  0.002]PANEL WT.
“““““ 6337  0.182 097, 0194  0.991 0.105,  0.839
09  0.0M1 0.007/  0.004 0.01 0014 0.001/PANEL WT
84.1 0.342 1557, 0305 15131 02121 1418
0.9 0.017 0.035]  0.03 0.023 0.001 0.026| PANEL WT.
105.0/ 0.511]  2.233]  0.498| 228 0366/ 2075
0.9/ 0026/ 0112/ 0036 0.001]  0.021 0.1/ PANEL WT.
125.80 0687  2.771 0.691 2.806] 0538  2.608
0.9, 0.036] 0207 0074, 0176, 0.039;  0.199/PANEL WT.
146.6/  0.901 3329, 0.861 3174, 0.821] 3.093
09/ 0055  0.332 0.0/ 02290 0.045 0.28!PANEL WT.
167.4,  1.198]  3604] 1.085] 3495, 0.952)  3.427,
09/ 0.079 031, 0077 0274] 0.061,  0.255/PANEL WT.
1882 SEAM
: DISENGAGEMENT]

NOTE: SEE SKETCH 2 FOR LOCATION OF SEAM DISENGAGEMENT.

16



[R—

FER—

[Ev——

Project No. T120-98

DEFLECTION DIAL 1

DEFLECTION (IN)

. SET
PRESSURE (PSF) —&—DEFLN
DEFLECTION DIAL 2

-

z

Q

G

w

i

w

(=}
I SET
—&— DEFLN

PRESSURE (PSF)

17




peT——]

LRI |

| ST

[RRS———

Nl

DEFLECTION DIAL 3

DEFLECTION (IN)

B SET
~&— DEFLN

2

=

Qo

-

Q

s

i

(=]

PRESSURE (PSF)
DEFLECTION DIAL 4

W ET
—&—DEFLN

PRESSURE (PSF)

18




(e

Lo

Project No. T120-98

DEFLECTION DIAL 5

N SET
—— DEFLN

£

=

o

G

o

i

(=]

PRESSURE (PSF)
DEFLECTION DIAL 6

= SET
—— DEFLN

z

z

o]

o

o

i

(=]

PRESSURE (PSF)

19




PR |

LNS——": |

[P

[ FS—

Project No. T120-98

PURLIN

o

2; _Bu,
PURLIN .l

i)

27 -g"
PURLIN ]

%

OPEN. END

_ PANEL

12"—

— |

2+ -g"

PURLIN ||
Iy

i fl'\.

20 -@"|
PURLIN

T

fl\

#

2t -g"

PURLIN ]

2~
]

]

27 -g"
PURLIN ||

II\

7
27 -"

PURLIN ]

S

MIDTH

SEAM DISENGAGEMENT

FIXED EMD

igr-1"

SKETCH Z

20



"ONI ‘SHOIVHOLVT ONLLSTL NNId LSTM
(LT 1Y vV ppoL

27 ! ;

Ty

piedmg g URIOIUYOD ],
SSEET# 19PI0TY “9E(0688# IOIDWOSUNXT ‘6LLI06VHE 016 WaSAS SLV Juswdmby 3891
(s1014 uresig/peo payoeye 23%)

- Poyle orydesdomny - 1991 ‘POUISIAL 19SO % 20 - umnuiwm ey -Juiod pie1A
passoquie a1sm sajdwes |y QION &
* TV M TI
€N 011 0S0‘T¥ 0Ts°9¢ 86L 0IL v610°0 06£0°0 X S861°0 Onad
wWHeoT  ZUr%) Ay (d) TSy 1sqn) ur- (UIy SUorsumIg U
amoely  uoneduorg yiduang jurog y18uang g BAIY
IIsua ], PIRIA SISUaT, PI_BIA

BL6-0LE-V WISV POYIRIAN 19T,
8661 “01 YoIBN 11S3], JO are(]

Junsay, 2 SuueswiSuyg ySneqere q Blitlig} -

HLONTYLS TTISNAT A0 TH0d3d
86/61/€ Ay

86/11/¢ 9¥eQ 98L6-728 (21¥) "XV ® 0061-¥58 (31%) “HNOHJ
LS0 "oN poday ¥802-S¥1G1 Vd 931D 9[4m], @ "oAy Y0oOppBIg (G ® SUOWMWOY) au0jshay]
8¥06~dM -'ON 3114 AYOLYHOgYT ONILSIL ONY NYIYNE NOILIFISNI LNIANIIIANI NV

INI ‘SIRIOLBYOLHT DNIL
NN3d 1S




SPECIMEN SETUP



SPECIMEN UNDER LOAD



SEAM DISENGAGEMENT



