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Project Number: 410-0237T-13A, B

PURPOSE:

This test method covers the evaluation of the structural performance of
sheet metal panels and anchor-to-panel attachments for roof systems under
uniform static air pressure difference using a test chamber.

TEST DATES:
November 20 & 21, 2013

TEST SPECIMEN: _
Manufacturer: Central States Manufacturing, Inc.
' 302 Jane Place
Lowell, AR 72745 : -
Panel Description: R-Loc Panel, 36" coverage, 26 Ga. 1 %" tall maJor ribs at 12"
0O.C., with purlin bearing leg.
Panel Rollformer: The Bradbury Company, Inc.
Panel Properiies:  Fy = 91.1 ksi Steel, 0.019" thickness
: (See ASTM E 8 test report in Appendix)
Panel Fastener:  #12-14 x 1 %" SteelBinder HWH w/ Integral Washer system Self
driller by Sealtite.
(1) ¥a-14 x 7/8" HWH Lap Screw at 20" O.C. on panel side laps
Fastener Pattern: 12"-12"-12"
Purlin Spacing: Test A: 4 Spans at 5'-0" O.C.
Test B: 10 spans at 2'-0" O.C.

TESTING APPARATUS:

Chamber Blower: New York Blower

Test Chamber: 20'x10" steel chamber.

Mounting Frame: 16 Ga. Cold Formed CEE/ I-beam composrte section
Pressure Indicator: Digital Pressure Indicators

Deflection Rulers:  Aluminum rulers calibrated to 1/64".

- PANEL INSTALLATION:

1. The panels were installed per manufactured details onto 16 Ga purlrns with the
above fasteners.

2. Plastic was draped loosely on top of the purlins/beneath the panels to create
a seal. ‘
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Project Number: 410-02371-13A, B

TEST PROCEDURE:
1. Initially the syster was preloaded to a pressure of -5.0 psf to insure proper
seating of the panels and plastic film. '

2. With the preloading process complete, initial deflection measurements were
taken at the (8) deftection indicator locations. These initial deflection readings
represented the zero position/zero load specimen status from which ali
readings were referenced.

3. Pressure was applied in the intervals shown on the data sheet [see qppehdix)
for 40 seconds at a fime. After each interval of foading, the system was:
allowed to return to atmospheric pressure.

4. Deflection readings were taken during each cycle of applied pressure. Also, a
“zero" reading was taken after each cycle fo record any permanent
deformation produced by the load interval.

5. The fest proceeded os stated above until the system reached ultimate fdilure. _

RESULTS[CONCLUSIONS
- Test A '
The maximum sustained Test pressure was -83.2 psf. The mode of faiture was the

panel tore at fasteners causing the panel fo pull over the fastener at -88.4 psf.

TestB
The maximum sustained test pressure was -218.3 psf. The mode of failure was the

panel tore at fasteners causing the panel fo pull over the fastener at -225.5 psf.

Graphs plotfing deflection and permanent set versus pressure are found in the
appendix of this report along with the raw data sheet. _

Note: During this test, tape and plastic were used to seal against qQir qukoge The
tape ond plastic had no restrictive influence on the test.

STATEMENT OF INDEPENDENCE:
Force Engineering & Testing, Inc. or any persons employed by them dg"

any financial interest in Central States Manufacturing. Inc.

Force Engineering & Testing, Inc. is not owned, operated or controlled®
States Manufacturing, Inc. _




| Appendix
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. - PATTER|

- 1/4—14 X 7/8" LAP SCREW
@ 20" 0.C.

=)
=<

“'N#u-—ﬂ- x 1 1/4" STEELBINDER HWH w/ SEALER WASHER

3/4" FASTENER OFFSET 3/4" FROM RIB
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E-1592 Raw Test Data

Project: 410-0237T-13A
Description: 26 Ga. R-Loc 36" wide Neg. Loading, 4 Spans @ 50"
Date: 11/20/2013

21.00 35750 | 46250 | 3.7500 | 36875 | 47873 | 4.7613 | 32188 |

0.00 3.0313 | 4.3125 | 3.0156 | 3.0000 | 4.3504 [ 4.3281 | 2.9688 .| 4.3125
41.60 3.6250 | 4.8125 | 4.2188 | 4.1250 | 5.0938 | 50625 | 34531 | 4.5938
0.00 | 3.0469 | 4.3281 | 3.0313 [ 3.0000 | 4.3750 | 4.3438 | 3.0000 | 4.3281
52.00 | 3.7813 | 4.8908 | 4.4083 | 4.3125 | 5.1875 | 5.1875 | 3.5625 | 4.6250
0.00 3.0625 | 4.3281 3.0313 | 3.0000 { 4.3750 | 4.3438 | 3.0000 4.3281
62.40 3.8750 | 4.9531 45625 | 4.4688 | 5.3125 | 52813 | 3.6563 4.6563
0.00 3.0625 | 4.3438 | 3.0813 | 3.0813 | 4.3750 | 4.3594 | 3.0000 | -4.3281
72.80 30688 | 5.0000 | 4.7188 | 4.6563 | 54375 | 54063 | 3.7500 4.6719
0.00 30038 | 4.3438 | 3.0625 | 3.0313 | 4.3906 | 4.3750 | 3.0000 4.3281
8320 | 40825 | 5.0825 | 4.8906 | 4.9531 56563 | 5.5313 | 3.8504 | 4.7188
0.00 | 31004 | 4.3438 | 3.0625 | 3.1250 | 4.4375 | 4.3750 | 3.0000 4.3438

Ultimate Test Pressure: -83.2 psf
Mode of Failure: Panel pulled over fasteners
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4.00
350 4 | EDset
—m—deflection

3.00 § T

E 250 4

g 200

g 2

[}

T 150 1 S :
= 0.9688
1.00 + 0.8125 0'906_3 )

050 + _
000- 0.0000 . 0.0000 . 0.0156 . 0.0313 0.0313 ‘ 0.0625
21.0 41.6 52.0 pressure (psf) 62.4 728 832
Chart 1 - Deflection vs. Pressure (position 1}
1.00
EEEget =
0.75 + —i—deflection 0.6563 07188
£ 050 ¢
E
-3 .
0.25 _
0.0000 0.0000 0.0156 l 0.0156 0.0313 - . 031
0.00 y y t " ORI g%__g
210 41.6 52.0 62.4 72.8. o 83.2
pressure (psf)
Chart 2 - Deflection vs. Pressure (position 2)
4,00
350 ¢ EESset
3.00 + | —*—deflection
§ 250 +
g 200+ - 16875 18281
B
E 1.50
1.00 +
0.50 -+
0.00 0.0000 0.0000 0.0356 E 0.0156 0.0156 . 0:0469
21.0 416 52.0 624 78 832
pressure {psf)

Chart 3 - Deflection vs. Pressure (position 3)
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5.00 ——-

Chart 8- Deflection vs. Pressure (position §)

=sel
430 1| - defiecton |
4.00 +
350 7
£ 3.00 4
=
% 2.50 +
g 200 +
i
| 0.8594
1.00 + 0.5625 0.6563 0.7500 ‘ ﬂ
0.50 + 0.2500 04844 i ——&—
0.00 0. ‘ 0.0000 . 0.0313 0.0313 0.0313 ‘ 0.0313
21.0 416 52.0 624 728 832
pressure (psf) '
Chart 7 - Deflection vs, Pressure (position 7)
2.00
L75 1 == set
1.50 4 —&—deflection
T 1251 '
£ 100 4
8
E 075 + .
4 0.3908
.50 0.2813 0.2969 0.3281 0.3438 T
025 | 01878 _ -— = -~
0.00 0:0000 0.0000 ' 0.0156 . 0.0156 0.0156 0.0156
' 210 416 520 624 728 83.2
pressure (psf)
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Project:  410-0237T-138
Description: 26 Ga. R-Loc 36" wide Neg. Loading, 10 Spans @ 2-0"
Date: 11/21/2013

0.00 2R 6406 | 3.0313 | 2.843 5 b 3.
21.00 20000 | 3.2813 | 21563 | 1.0375 [ 32183 | 3.0625 | 1.9375 | 3.2500
0.00 | 17656 | 3.087 1.8438 | 18406 | 30313 | 28438 | 1.6875 | 3.0156 |
4180 | 2.2656 4219 | 24375 | 22500 | 33504 | 32188 | 2.1250 | 3.3125
0.00 1,7656. | 3.0938 | 1.8438 :| 1.6406 | 3.0313 | 2.8438 | 1.7031 3.0156
62.40 24688 | 3:5000 | 2.6406 | 24531 | 34375 | 3.3125 | 22500 | 3.4063
000 | 17813 | 30038 | 1.8594 | 1.6563 | 3.0313 | 2.8750 | 1:7031 3.0156
83.20 2.6875 | 3. ] 28125 ] 2.6406 | 3.5156 | 3.3006 | 2.3750 | 3.4375
0.00 1.8125 | 3.0038 | 1.8750 | 1.6563 | 3.0313 | 2.8750 | 1.7031 | 3.0156
104.00 | 2.8594 6563 | 20688 | 2.7969 | 3.5781 | 3.4531 | 2.4844 | 34688
0.00 1.8125 .00 1.8750 | 1.6563 | :3.0313 | 28906 | 1.7188 | 3.0156
124,70 | 2.9531 | 3. 3.0938 .1. 2.9063 | 3.6250 | 3.5000 | 2.5938 | 3.5000
0.00 18125 | 31094 | 1.8906 | 1.6719 .| 3.0469 | 2.8906 | 1.7188 3.0313.
14550. | 3.0838 .7600 | 3.2031 | 3.0313 | 3.6875 | 35625 | 2.6875 | 35313 |
0.00 1,8125 . 1.8906 | -1.6875 | 3.0625 | 2.9219 | 1.7344 | 30313
166.30 | 3.2031 ) 33281 | 3.1250 | 3.7188 | 3.6250 | 2.7969 | .3.5469
000 | 18281 | 3.1563 | 1.9063 | 1.6875 | 3.0781 | 29375 | 1.7344 | 3.0469 |
187.10. | 3.2089 | 3.8438 | 34688 | 32188 | 3.7500 | 3.6563 | 2.9531 3,5625
-~ 0.00 - | 1.8281 875 [ 1.9219 | -1.6875 | '3.0038 | 2.9531 | 1.7500 | 3.0625
207.90- | 3.3750 8594 | 3.6094 | 33125 | 37813 | 36875 | 3.0625 | 35938 | . ..
0.00 1.8281 188 | 1.9375 | (1.6875 | 3.1250 | 2.9688 | 1.7500 | 3.0038

Ultimate Test Pressure: -218.3 psf
Mode of Failure: Panel pulled over fasteners
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0.1875 "
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Chart I - Deflection vs: Préssiere (position )
1.00
] .
075 f  L7®deflection | o .
7 ' 0.6250 0.6406 0.6719
0.5000
0.50 - .-

o L 0.0000° " 0.0000 " 00000 00156
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Chart 2 - Deflection vs, Pressure (position 2)
4.00
350 + mmemt | ' ,
300 4 |
250 1
.g 200 4
' 1.4375
= 150 + 1.2188 1.3125
=
1.00 +
6.50 0.3125
0.00 0. 0.0000 0.0000 00156 0.0313 0.0313 0.0469 0.0469
210 41.6 62.4 83.2 104.0 1247 145.5 166.3

pressure {psf)
Chart 3 ~ Deflection vs. Pressure (position 3§
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3.00 1 ——deflection.
"é‘ 250 -
£ 200+
a 14375
& 150 1.2500 1.3594
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000 0. 040000 0.0000 0.0156 0.0156 0.0156 0.6313 0.0469
21.0 41.6 62.4 832 1040 1247 145.5 166.3
pressure {psf)
Chart 4 - Deflection vs. Pressure (position 4)
2.00
1.75 + EZBset
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1'50 o
g 125 4
g 1.00 -
g i L 0.6406 0.6563
3 075 : o 05469 05938 o :
0507+ 04063 . o - |
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' pobioo 000000 00000 0 00000 . 0.0000 . 0.0000 0.0156 0.0313
000 i i e o ] i
210 41.6 62.4 83.2 1040 124.7 1455 1663 -
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‘Chart 5 - Deflection vs. Pressure (position:5)
2.00
1.75 T 51!.'.=l' set
1.50 4 ~#~deflection
g o125
B 1004
E _ 0.7031
= 0751 0.5781 0.6094 o
0.50 +
0.2188
02 00 0.0000 0.0313 0.0313 0.0469 0.0469
0.0000 0.00 . . 0313 0 ,
(.60 ; ¢ ; ; ) 3 5 %mm
210 41.6 62.4 83.2 104.0 1247 - 1455 166.3
’ pressure (psf)

Chart 6 - Deflection vs. Pressureé (position 6)

14 of 21




500 -

4307 | - deflestion.
400 -
- 350 +
£ 3.00 +
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B
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® 150 10625
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Chart 7 - Deflection vs. Pressure (position 7)
2.00
L5 &R set
1.50 —&~ deflection
L
o
& L0D -+
.§ A
0.75 + : X - o
E A : o 0.4531 0.4844 0.5000 -~ 05156
0.50 . 03906 Q4219 B Tl — o
0.2344 0.2969 o N :
0.25 + . ‘ o _ _
. 0.0000 -0.0060 0.0000 0.00060 - 0.0000 - - 0.0000 (.0156: 6.0156
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pressure (psf)

" Chart 8- Deflection vs. Pressure (position §)
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SPEGIFICATIONS SUMMARY

YLE GARTON OW, WEIGHT

Ay

. PR _— g | sne e HE
#12 Dimensions: 1/4” Dimensions: FPOPUETCE I i -
Drlll Point: 2.5 ' orill Paint; 1 -M% . 12-.1:ﬂ)(t-.t.’4". 518" CHWHY 2500 1481
Major Diamesar: 2154209 Major Dtameter; .246/.240 1234 81 12 516" CHAN® - | 2000 1662
Weinor Dizmeder: 1645157 Minor Prametar: . F92/.185 1244x2® | snetcHn b dsa 19.48
Washer Face Dta; 555/.545 Washar Face Din; .555/.545 T P -

Hea! Acrogs Flats: 3051311 Hend Acfoss Flats; 305.311 At N L - T ..
1213 | sheecwr | 1060 .57

sl Al SON | SHETCHMN | 2300 1261

: . ’cuwwcuppeu HEX WASHER HEAD.
PERFORMANGE DATA

Drill point i designed 1o nenefrate steal quickly with

ne “point walking®

1/4° STITCH _ ‘ T lae | seedoas | tom | s

HI2MAKAD 7 | 090 b 429§ 1862 .
- 14" STTCH 746 560 CooAt . |- 1are

Stich

NOTES: 1.*HAS (Hot Rolled Steel)

Cupped HWH head design improves
Pul over strength versus standard
HWH & Bonded Washer.
Sealtite sockets-are designed to
atfow for the ddded thickness of the
powder coat,

A PR

K Fastener des;gned 10 attach matal roof and sidewal! pangls ussd in pre—engmeared
metal buflding apphcaimns

» #12 Diameter 5/16” Gupned HWwH sei-ditliing fasterer sasily pefiabrates steel upto
210™ in thickness with nopoint walk:ng" 174" Stiteh will sacurely {asten 2 layersof
28 GAwith rig strip-oitt, -

*» Cupped head & washier encapsulate EPDM subber washer & pmvide a.secure seal
- Pietin gvenwhan driven at an angle,

4T Magnatio
Sockatéare:
avaliable for

ng;ﬂ?rf"' 20 avalable it Pawder{:uul!ng Exd ol 2082,

2. Pull over vatuss catculated with ERDI rublier wastter assembled fo cupped head scraw with. 555" washer faue,
3. AW strength values shown are uiimete valuns, expressad fn LBS. Apply an-appropriate safety factor to dbiaii dasign Hmits,

AN

N

6357 Reynokds Road
PO. Box 4515, Tyler, Texas 75712
SEALTITE 800-352-4864 » 800-352-3840 Fax

BLALDING FASTENERS 803-502-2826 + 903-592-1583 Fax

virwseattito.com

8950 Princeton Glendale Rd.
Cincinnati, OH 35246
B800-944-8920 « 800-944-4183 Fax
513-874-5905 « 513-874-5903 Fax

$)-2012 Seailite Buliing Fastaners
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v e METAULURGICAL ENGINEERING SERVICES, INC.... -

B  Consulting * Failure Analysis * Laboratory Testing

December 12, 2013
REPORT OF: Tensile Test
REPORT TO: Force Engineering & Tasting, Inc.
Gianna Willits
19530 Ramblewood Drive
Humble, Texas 77338
DATE APPROVED: December 6, 2013

IDENTIFICATION: 1 ga. Metal Roof Panel identified as:
() 410-0237T-13; Central States Mfg; PBR 26 GA

PROCEDURES:

Tensile testing was performed per ASTM E 8-11 on the submitted sample using a Satec
Systerns Model Apex 22EMF, S/N: 1017, calibration due 5/2/14.

RESULTS: Tensile Test - 2" Gage Length, 0.2% Offset

P-Sl w k‘
05020 | 00190 | 0.0085 | 882 | 92,800 | 865 | 91,100 | 89 | i

These résults and opinfons &ré based on the: tasts performed and sre subjéct to change upon lhe receibf
of new or additional inforrmation.

Respectfuily submitted,
METALLURGICAL ENGINEERING SERVICES, INC.

o Aottt

Darfel A. Stolk, PE Karen Goldstein
President , Quality Assurance Assistant

Purchase Order No. 410-0237T-13

Lab No. 28010-G
Page 1 of 1

NOTE: Submitted matertal will ba retained for 30 days unless otherwise notified in writing.
Any imtefpretations and/or opinions made in our reports are not subject to the accraditation,
Qur letters and reports are for the axclusive use of the ciient to whom they are.addressed. The use of our name must receive
-our privy-written approval. Qur letters and reporis apply tothe sample tested and/er inspected, and are not necessarily
indicative of the qualiies of apparanily identical or similar matedals.

Tosi Lab
(972) 480-0033 » FAX (972} 480-0036 + 845 £. Arapaho Road « Richardson, Texas 75081 « www.metengrcom  Cert, 308501
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TEST A BEFORE TESTING |

TEST A FAILURE: PANEL TORE AND PULLED OVER FASTENER
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PANEL TORE AND PULLED OVER FASTENER
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"TEST B FAILURE




