Factory Mutual Research

1151 Boston-Providence Turngike
P.O, Box 9102 Norwood, MA 02062 USA
June 12, 2002 T: 7817624300 F: 781 762 9375 www.fmglobal.com

Technical Service Manager
BEMO USA

3062 N. Maple Street
Mesa, AZ 85215

Subject: Approval Evaluation of BEMO 305 and BEMO 305/400 Metal Standing Seam
‘ Roof Panel per Factory Mutual Research Standard 4471 (1995)

Factory Mutual Research J.I1 3013527

This letter is to inform you on the results of the tests recently competed in the subject project.

During the week of May 13" seven 12 ft by 24 ft simulated wind uplift tests were conducted with
the following metal panels and clip spacing;

* BEMO 305, 0.040-in. thick, 12 in. wide aluminum panel with BEMO Halter Clip and 22
ga. 4 by 6 in. (101 by 150 mm) Bearing Plate spaced at 30 in. o.c. secured to FM
Approved 22 ga ASTM Designation A1008/A1008M-01a SS Grade 80,

o BEMO 400, 0.040 in. thick, 15-% in. wide aluminum panel with BEMO Halter Clip or
Hook Clip and 22 ga. 4 by 6 in. (101 by 150 mm) Bearing Plate spaced at 36 in. o.c. to
FM Approved 22 ga, deck.

* BEMO 400, 0.040 in. thick, 15-% in. wide aluminum panel with BEMO Halter Clip or
Hook Clip spaced at 42 in. o.c. secured to FM Approved 22 ga. deck,

* BEMO 400, 0,040 in, thick, 15-% in. wide aluminam panel with BEMO Halter Clip or
Hook Clip and 22 ga. 4 by 6 in. (101 by 150 mm) Bearing Plate spaced at 42 in. o.c,
secured to FM Approved 22 ga. deck.

* BEMO 400 22 ga. G-90 Galvanized steel, 15 % in. wide panels with BEMO Hook Clip
and 22 ga. 4 by 6 in. (101 by 150 mm) Bearing Plate spaced at 42 in. o.c. to FM
Approved 22 ga, deck.

BEMO 400, 0.040 in. thick, 15-% in. wide aluminum pane] with BEMO Halter Clip or
Hook Clip and 22 ga. 4 by 6 in. (101 by 150 mm) Bearing Plate spaced at 42 in. o.c,
secured to FM Approved 22 ga. deck with polyethylene sheet loose Jaid over the deck.
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Base upon the results of the above testing, your BEMO Standing Seam Roof Panels are eligible to
be used in the following constructions:

BEMO 305 Aluminum Standing Seam Roof Panel, 0.040-in. thick

Construction #1: 18, 20 or 22 gauge [0.0474, 0.0358 or 0.0295 in. (1.20, 0.91 and 0.75 mm))
thick], 1.5 in. (38 mm) deep, Approved steel roof deck meeting ASTM Designation
A1008/A1008M-01a SS Grade 80 or ASTM Designation A653/A653M-01a Grade SS Grade 80
(Mill certification to the building owner or designated representative required). Approved steel
roof deck secured to min 0.25 in. (6.4 mm) thick steel purlins or structural steel supports spaced
max 6 ft 0 in. (1828 mm) o.c. with SFS Intec 12-24 x 1 1/4" Impax 45 or Impax 5 fasteners max 6
in. (150 mm) o.¢. at each purlin or structural support. Deck side laps secured with SFS Intec 1/4-
14 x 7/8" Lap Tek fasteners max 30 in. (760 mm) o.c, Optional layer of min 1.5 in, (38 mm) thick
Approved polyisocyanurate roof insulation loose laid over deck. Optional Factory Mutual
Research Approved vapor retarder or min 0.004 in. (0.1 mm) thick polyethylene sheet loose laid
or self adhered Stormguard HT to insulation. BEMO 305, 0.040 in. thick, 12 in. wide aluminum
standing seam roof panels installed perpendicular to steel deck and secured through insulation, if
present, to deck max 2 ft 6 in. (76 mm) o.c. at each standing seam with BEMO Halter or BEMO
Hook Clips and two SFS Intec #14 Deckfast or two SFS Intec SD2-S Stainless Steel fasteners
per clip. Clips staggered 12 in. (305 mm) from clip in adjacent standing seam. 22 ga. 4 by 6 in.
(101 by 150 mm) Bearing Plates required between BEMO Halter Clips and polyisocyanurate roof
insulation, if present. Standing seams sealed with BEMO electric seamer. Meets Class 1-180.

Construction #1a: Same as construction #1 except an optional cover board of min. % in. (.13
mm) Approved Type X gypsum, woodfiber beard or DensDeck, or min. 7/16 in (11 mm) OSB
loose laid over min 1.5 in. (38 mm) thick Approved polyisocyanurate roof insulation, Meets Class
1-180.

BEMO 400 Aluminum Standing Seam Roof Panel, 0.040-in, thick

Construction #2: 18, 20 or 22 gauge Approved stee! roof deck secured to min 0.25 in. (6.4 mm)
thick steel purlins or structural steel supports spaced max 6 ft 0 in. (1828 mm) o.c. with SFS Intec
12-24 x 1 1/4" Impax 45 or Impax 5 fasteners max 6 in. (150 mm) o.c. at each purlin or structural
support. Deck side laps secured with SFS Intec 1/4-14 x 7/8" Lap Tek fasteners max 30 in. (760
mm) o.c. Optional layer of min 1.5 in. (38 mm) thick Approved polyisocyanurate roof insulation
loose laid over deck. Optional Approved vapor retarder or min 0.004 in. (0.1 mm) thick
polyethylene sheet loose laid or Stormguard HT self adhered to insulation. BEMO 400, 0,040 in.
thick, 15-% in. wide aluminum standing seam roof panels installed perpendicular to steel deck
and secured through insulation, if present, to deck max 3 ft 0 in. (915 mm) o.c. at each standing
seam with BEMO Halter or BEMO Hook Clips and two SFS Intec #14 Deckfast or two SFS
Intec SD2-8 Stainless Steel fasteners per clip. Clips staggered 12 in. (305 mm) from clip in
adjacent standing seam. 22 ga. 4 by 6 in. (101 by 150 mm) Bearing Plates required between
BEMO Halter Clips and polyisocyanurate roof insulation, if present, Standing seams sealed with
BEMO electric seamer. Meets Class 1-120.

Construction #2a: same as construction #2 except a cover board of min. % in. {0.13 mm)
Approved Type X gypsum, woodfiber board or DensDeck, or min. 7/16 in (11 mm) OSB loose
laid over min 1.5 in, (38 mm) thick Approved polyisocyanurafe roof insulation, Meets Class 1-

120. An FM ,B/M Affiliate
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Construction #3: Same as Construction 2 except, BEMO Halter or BEMO Hook Clips max 3 ft
6 in. (1066 mm) o.c. at each standing seam. Meets Class 1-90.

Construction #3a: Same as Construction 2a except, BEMO Halter or BEMO Hook Clips max 3
ft 6 in. (1066 mm) o.c. at each standing seam. Meets Class 1-90.

Construction #4: 18, 20 or 22 gauge Approved steel roof deck secured to structural steel as
indicated in listing for steel deck. Approved vapor retarder or min 0.004 in. (0.1 mm) thick
polyethylene sheet loose laid over the deck. Min 2.0 in. (51 mm) thick Approved
polyisocyanurate roof insulation presecured to the deck with fasteners and plates Approved for
use with the insulation and deck. Plates applied at a rate of 4.0 ft 2 (0.37m 2) max contributory
area per fastener. BEMO 400, 0,040 in. thick, 15-% in. wide aluminum standing seam roof panels
installed perpendicular to steel deck and secured through insulation, if present, to deck max 3 ft 6
in. (1066 mm) o.c, at each standing seam with BEMO Halter or BEMO Hook Clips and two SFS
Intec #14 Deckfast or two SFS Intec SD2-S Stainless Steel fasteners per clip. Clips staggered 12
in. (305 mm) from clip in adjacent standing seam. 22 ga, 4 by 6 in. (101 by 150 mm) Bearing
Plates required between BEMO Halter Clips and polyisocyanurate roof insulation, if present.
Standing seams sealed with BEMO electric seamer. Meets Class 1-90.

Construction #4a: same as Construction #3a except a cover board od min. % in. (.13 mm)
‘Approved Type X gypsum, woodfiber board or DensDeck, or min. 7/16 in (11 mm) OSB
presecured to the deck with fasteners and plates Approved for use with the cover board and deck
through min 2.0 in. (51 mm) thick Approved polyisocyanurate roof insulation to the deck, Plates
applied ata rate of 4.0 ft 2(0.37m ) max contributory area per fastener.

BEMO 400 Zincalume and G-90 Galvanized steel Standing Seam Roof Panel, 22 ga thick

Construction #5: 18, 20 or 22 gauge Approved steel roof secured to structural steel as indicated
in listing for steel deck. Optional layer of min 1.5 in. (38 mm) thick Approved polyisocyanurate
roof insulation loose laid over deck. Optional Approved vapor retarder or min 0.004 in. (0.1 mm)
thick polyethylene sheet loose laid or Stormguard HT self adhered to insulation. BEMO 400
Zincalume and G-90 Galvanized steel Standing Seam Roof Panel, 22 ga thick, 15-% in, wide,
installed perpendicular to steel deck and secured through insulation, if present, to deck max 3 fi 6
in. (1066 mm) o.c. at each standing seam with BEMO Hook Clips and two SFS Intec #14
Deckfast or two SFS Intec SD2-S Stainless Steel fasteners per clip. Clips staggered 12 in. (305
mm) from clip in adjacent standing seam. 22 ga. 4 by 6 in. (101 by 150 mm) Bearing Plates
required between BEMO Halter Clips and polyisocyanurate roof insulation, if present. Standing
seams sealed with BEMO electric seamer, Meets Class 1-90.

Construction #5a: Same as Construction 5 except an optional cover board of min. % in. (.13
mm) Approved Type X gypsum, woodfiber board or DensDeck, or min. 7/16 in (11 mm) OSB
loose laid over min 1.5 in. (38 mm) thick Approved polyisocyanurate roof insulation. Meets Class
1-90.

Construction #6: 18, 20 or 22 gauge Approved stee! roof deck secured to structural steel as

indicated in listing for steel deck. Approved vapor retarder or min 0.004 in. (0.1 mm) thick

polyethylene sheet loose laid over the deck. Min 2.0 in. (51 mm) thick Approved

polyisocyanurate roof insulation presecured to the deck with fasteners and plates Apprg\q‘éﬁ‘fﬂ uh/a;l Affiliate
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use with the insulation and deck. Plates applied at a rate of 4.0 ft 2 (0.37m %) max contributory
area per fastener, BEMO 400 Zincalume and G-90 Galvanized steel Standing Seam Roof Panel,
22 ga thick, 15-% in. wide, installed perpendicular to stee! deck and secured through insulation, if
present, to deck max 3 ft 6 in. (1066 mm) o.c. at each standing seam with BEMO Hook Clips and
two SFS Intec #14 Deckfast or two SFS Intec SD2-S Stainless Steel fasteners per clip. Clips
staggered 12 in. (305 mm) from clip in adjacent standing seam. 22 ga. 4 by 6 in. (101 by 150
mm) Bearing Plates required between BEMO Halter Clips and polyisocyanurate roof insulation,
if present. Standing seams sealed with proprietary electric seamer, Meets Class 1-90.

Construction #6a: same as Construction #6 except a cover board min. of % in. (.13 mm)
Approved Type X gypsum, woodfiber board or DensDeck, or min. 7/16 in (11 mm) OSB
presecured to the deck with fasteners and plates Approved for use with the cover board and deck
through min 2.0 in. (51 mm) thick Approved polyisocyanurate roof insulation to the deck. Plates
applied at a rate of 4.0 ft 2 (0.37m ) max contributory area per fastener. Meets Class 1-90,

Please be advised that the information above indicates only the status of the subject project.
Approval is still pending addition testing, review, issuance of the final report and receipt of an
executed Approval Agreement.

If you have any questions, you may contact me by phone at 78 1-255-4856, by fax at 781-762- -
9375 or by e-mail at gerhard.daday@fmglobal.com .

Very truly yours,
Il APl
G. K. Daday L. N. D'Angelo
Engineer - Materials Group Technical Team Manager- Materials Group

-
An Elobal armisate
FMY

Page 40f 4 - M/



Descriptions of Roofing Products 2-229

Trade Name: Butlerib® Il Roof Panel
Facer: Mir 26 ge. (0.0179 in., 0.44 mm) stes! or min 0.026 in. (0.7 mm) atuminum
Insulation: Optional glass fibar insulated core, max 6 in. {152 mm) thick
Size: 3 f1{0.9 m) wide panel
Ceco Building Systems, Box 6500, Columbus MS 39703
Trade Name: CXP and CCR/CXP Roof Systams with CL75 & CL.76 Clips
Stze: Min 24 ga. (0.0238 in., 0.081 mm) or AZ55 galvalume steel panels, 24 in. (610 mm) wide
Supports: Min 16 ga. (0.059 in., 1.5 mm) stee! supporting members
Centria, 1005 Beaver Grade Rd, Moon Township PA 15108
Trade Name: SDP 200-16, SDP 200-18
Size, 24 ga. [min 0.0225 in. (0.57 mm) base steel thickness] [min 0.0284 In. 9.72 mm}) base stesl thickness)

Gaivalume stes! [min 50 kel (345 MPa)] with Hylar 5000® or Kynar 500
SDP 200-18 or 18 in. {457 mm) wide — SDP 200-18 pansls

finigh, 16 In. (406 mm) wide —

Supports: Min 16 ga. [min 0.0568 in. (0.72 mm) base steef thickness] sloel [min 50 ksi (345 MPa)] puring or
structural members

Trade Name: SRS 3-1.0, SRS 3-1.33, SRS 3-1.6

Size: 20, 22 or 24 ga. {roinimum 0.0344, 0.0284 or 0.0225 in. {0.57, 8.72 & 0.57 mm) base siee! thickness)

painted (opfional) G-80 galvanized or AZ-50 or AZ-55 Galvalume steel [min 40 ksi (275 MPa)] 12 in.
(305 mm) wide (SRS 3 — 1.0), 16 in. (405 mm) wide {SRS 3 — 1.33) or 18 in. (455 mm) wide (SRS 3
— 1.5) panels with 3 In. (76 mm) high standing seams whan Installed with separate SRS 3 Bsttens

Suppotts: Min 16 ga. {min 0.0588 in. {0.72 mm) base stee! thickness] stee! [min 33 ksi (228 MPa)] puriins or
structural members or min 22 ga. FM Approved stae! {min 33 ksi (228 MPa)] deck

Chief Industries Inc, 3942 Old West Hwy #30, Box 2078, Grand Isiand NE 68802-2078

Trade Name: Mechanically Seamed Construction (MSC) Roof System with Low Flealing — HW 214 Cfips and High
Floating — HW 216 Clips
Slze; Min 24 ga. (0.0261 in., 0.66 mm) steel panels, max 24 in, (610 mm) wide coated with Galvalume AZ 55
Supports: Min 16 ga. (0.062 in., 1.6 mm) steel supperting members
Corle Building Systems, 114 Rosemaont Lane, imier PA 16655
Trade Name: Seam-Lok with Low Floating ~ HW 214 Clips and High Floating — HW 216 Clips
Stze: Min 24 ga. (0.0281 in., 0,66 mm) steel paneis, max 24 In. (610 mm) wide coated with Galvalume AZ55
Supports: Min 16 ga. (0.062 In., 1.6 mm) stee! supporting members
Enduro Systems Inc, 16602 Central Green Blvd, Houston TX 77032
Trade Name: Tuff-Span Series FM 10, FM 13, FM 16
Material: Notninal 10.5, 13 or 16,5 oz/ft? (3.2, 4.0, 5.0 kg/m?) glass fiber reinforcad plastic (polyester)
Size: Various lengths and widths (welght defines thickness)
Englert Inc, 1200 Amboy Ave, Perth Amboy NJ 08861
Trade Name: Serles 2500 Standing Seam System (Serles 2500 FM/20 or FM/75 Clip Assemblies end assoclated
componants)
Size: - 24-22 ga. (0.024-0.029 in., 0.61-75 mm) Galvalume coated or painted Galvalume steei panels, or ASTM
AGBE Type 316L- hard stainless steel, 16 in. (406 mm) wide, various lengths
Supports: 16 ga. (0.060 in., 1.52 mm) steel supporting members

Trade Name: Series 3000 T Standing Seam System
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MANUFACTURERS’
INDEX

Building Materials

Evapco (Shanghal) Refrigerating Equipment
Company Ltd, 12-2, 12-6

FDT Flachdach Technologle GmbH & Co KG,
2-78, 2-177

FFI Fi , 161

Fab-Tech Inc, 13-3, 17-81

Faicon Foam, a Oiv of Ades Roofing, 2-15,
2-34, 2-43

Far Reach Corporation, 1014, 10-16

Fietds Corp, a Division of Gardner Asphalt,
2-24, 2-143, 2-201, 2-23%

Fike Corp, 8-3

Finnaren & Haley Inc, 2190

Fiore Skylights Inc, 5-2, 5-7

Fire Security A/S, 7-3

Firedoor Division of Ark | Manufacturing LLC,
10-4, 10-24

Flrestone Building Producie Co, 2-25, 2-75,
2-143, 2~158, 2-166, 2-177, 2-201,

Firestop Sokitions, 16—1

Fire-Stop Systems, 7-3, 9-12, 8-13, 8-14,
9-15, 816, 9-17, 6-85, 9-96, 9-57, 5-98,
9-89, 9-100

Fire-Stop Systems Lid, Member Canstrul
Group Cog, 7-3, 8-12, 9-13, 8-14, 915,
8-16, 9-17, 9-160, 9-164, 9-162, 9163

Flrestoppers LLC, 16-1

Firestop® intemational LLC, 16-1

Flag SpA, 2-178

Flamemaster Corp, The, 7-3

Flanders Filters Inc, 13-9

Fleming Door Products Lid, 10-24

Flex Mambrane intermational inc, 2-25,
2-144, 2150, 2-167, 2-178, 2-202,
2-258

Flexible Products Co, 2-84

Foam Moldets Inc, 2-26, 2-58
Fortifiber Corp, 2-11

Further Materials Inc, 13-4, $7-81

GAF Malesiais Corp, 2-26, 2-78, 2~145,
2-159, 2-178, 2-203, 2-236

GDS Mig Co, 13-4, 17-7

GE Plastics, 15-2, 17-61

GE Securily Inc, 10-21, 1022

GMX Ing, 2-190

G-P Gypsum Corp, 2-28

Gaco Weetam Ing, 2-64, 2-190, 177

Galaxy Metal Products LLC, 1024

Garco Bulkiing Systems, 2-130, 2-229

Gardner Aspheall, Flelds Carp Division, 2143,
2-201

Garland Co Inc, The, 2-78, 2-145, 2-167,
2~170, 2-204, 2-229, 2-236, 2~259

GenFlex Roofing Systems LLC, 2-28, 2-79,
2-1485, 2-160, 2-167, 2-179, 2-260

Genie Co, Sub Overhead Door Gorp, The,
10-47

Georgie Foam Inc, 2-15, 6-18

Georgia-Pacifio, 17-7

Georgla-Pacific Corp (VA), 2-31

Glastes!, Div dShbaMAmam Inc, 17-7
Gieeson Powers inc, 16—1

Global Shield Inc, 2-18D

Globe Tethnologies Corp, 1022

Graham & Division of Stabilll Canada fnc,
2-3, 2-290, 4-2, 611, 6-15

Grow, Mark, 10-8, 10-8, 10-12, 1047,
10-20

Guangzhou K-Flax Rheln Rubber Co Lid,
14-2

Gulf States Marwrfaciurers, 2-230

H Garr & Son Inc, 181

H&F Mig Corp, 2-130, 2-230, 4-2, 6-11,
6-15,17-8

HPG Intemations! Inc, 2-180

Hamiiton Benchmark inc, 16—t

Harford Duracool LLG, 5-8

Hawia Iniemalional, 844, 946, 547, 548

Henka! Technologies, 2-146

Henry Company, 2-31, 2-148, 2-167, 2-191,
2-204, 2-238

Hercules Chemlcal Company Inc, 94146,
9-417, 9418, 9419

Hershey Valve Co Lid, 17-B2

Haxion Speclalty Chernicals Inc, 17-89

Hickman, W P Systems Int, 2-146, 2167,
2-180, 2-205, 2-236, 2-269

Hilti AG BU Chemicals, 8-115, 8116, 8-117,
9-118, 9-119, 9-120, 9-138, 5-139,
8-140, 9-141, 8-143, 9-165, 8-166,
9-167, 5-168, 9-174, 9-175, 8-176,
8-177, $-178, 9179, 8-181, -182,
9-184, 9-185, 6-188, 9187, 9-188,
9-189, 5190, 9-181, 9-192, 9-188,
8209, 9-210, 9211, 9-212, 8-213,
9-214, 9-228, 9-230, B-231, 9-232,
8-233, 9-234, 9-235, 9-236, 9-237,
§-238, 9-239, 9-240, 5-241, 9-242,
9-243, 9-244, 8-245, 9-245, 9-247,
8-248, 6-240, 9-250, 9-313, 9-314,
9-315, 8-316, 8-317, 9-318, 8-319,

Hiltl Canada Lid, 8-101, 9-102, 8-103,
9-104, 5116, 9116, 9117, 9118,
9-119, 8-120, 8138, 9-139, 5140,
8-141, 5-143, §-165, 5-166, 9167,
8-168, 9-174, 8175, 0176, 9-177,
9-178, 9-179, 8-181, 9-182, £-184,
9-185, 9-185, 8-187, 9186, 9169,
9-180, 8194, £-192, 9193, 9-209,
9-210, 9-211, 9-212, 6-213, 9-214,
$-228, 8-230, 9-231, 9-232, 6-233,
9-234, 8-235, 5238, 8-237, 8-238,
9-230, 9-240, 8-241, 9-242, 8-243,
8-244, 8-245, 9-246, D-247, 9-248,
9-249, 9-250, 9-313, 8-314, 9-315,
6-316, 9-317, 9-319, 8-320, 9-321,

, B-436

Hilti Oorp 17—62 17-54 17-586, 17-66

Hilt Corporation, 9-4.

Hiltl GB Lid, 9-424

Hilti thc, 2-82, 2-123, 9-115, 9-116, 9-117,
9-118, 9-119, 9-120, 9-138, H-138,
9-140, 9141, 9-142, 9143, B8-165,
9-166, 5-167, 5-168, 9174, 8-175,
8-176, 8177, 9-178, 8-179, 8-181,
6-182, 9-184, 9-185, 9-186, B-187,
9-188, 9189, 8~100, 6-191, 8-192,
B-193, 8-209, 9-210, 9-211, 5-212,
8-213, 9-214, 9-229, 9-230, 9-231,
9-232, 9-233, 9-234, 9-235, 9-235,
9-237, 8-238, B-238, 6240, 9-241,
9-242, 9-243, 5-244, 9-245, 9-248,
9-247, 9-248, 9249, 9-250, 8-313,
9-314, 9-315, 8-316, 9-317, 8-318,
9-319, 9-320, 5321, §-322, 6-323,
9-324, 6-325, 9326, 9-393, 9-304,
9-395, 9-306, 9-397, 8-398, 9-309,
9-400, 9-401, 8402, 9-403, B-404,
8-405, B-408, 9407, 5-408, 9-409,
9-4265, 9-438, 17-57

Hilti Aldlengeselischafl, Div Bauchemie, 7-3

Hi-Pro intemational Inc, 5-2

HiTech Poly Lid, 6-4

Holian Insuiation Company, 16-1

Homasote Co, 2-31

Honeywel International Inc, 10-22

Hoogovens Aluminium Buliding Systems Lid,
Trading as Corus Building Systems, 2-11,
2431, 2-130, 2-230

Hua Yin Sieel Siruclure Engineering (China)
Co Lid, 2-131, 2-230

Huebert Fiberboard Ing, 2-31

Hueng Luai Process Industry Co Lid, 134

Hunler Douglas Consiruction Elements BV,
6-2

Hunter Panels LLC, 2-31, 2-82, 17-8
Hunfer Panels LLC-Midwesl, 17-8
Huntsmah Corp, 2-33, 617
Huntsman internationat LLC, 6-4
Hussman Corp, 17-8

Hydro-Stop Inc, 2-191

Hyload inc, 2-171, 2-206

1B Roof Syslems, 2-83, 2--147, 2-167, 2-180
ICSHyler, a Division of Carrier Commercial
Refrigeration Inc, 6-8

1KO Industrias Lid, 2-11, 2-34, 2-206,
2-237, 17-8, 17-51

IKO Sales international N.V., 2-208

INTHERPRO LLC, 16-1

ITW Bulldex Cortp, 2-83, 2-124, 2-167

TW TACC Inlsmationel Corp, 2-153

Icopal SAS, 2-208

Imper Halig SpA, 2-35, 2-181, 2-208

Imperbel SA, 2—147 2-208

Industrias Monterrey S.A. de C.V., 2-6, 2-35,
2-131, 2-132, 2-225, 2-230, 6-6, 17-8
Innovative Adhesiva Company, 2-147, 2-168

Innovative Metats Co, 2-231

insulated Dry Roof System Inc, 2-86

Insulated Panel Syslems, 2-225, 6-8

Insulating Coatings Corp, 2-191

Insulation Corp of Ametica, 2-16, 2-43, 5-18

Insulation Panel and Door Co Lid, The, 6-10

insulation Technology Inc, 6-18

Insyifoam, 6-18

Insulfoam, Premier Industries inc d/b/a, 2-15,
2-34, 2-43, 2-49

Intemalianal Bidrite Inc, 2-35

Internadional Cefiulose Corp, 612, 6-14,
72,75

Intemational Diamond Systems inc, 2-86,
2-147, 2-160, 2-181

Intemational EPDM Rubber Roofing
Systems, 2-87, 2-160, 2181

Intemational Fire Resistant Systems Inc, 7-2

Inlemational Paint, 7-3, 9-426

Interplastic Corp, 17-69

lowa EPS Products Inc, 2-34

Isolatek Intemational, 7-3, 9-204, 8-205,
8-206, 9-207, B-208

Isolatsk Inlemationsl, USM dba, 7~1, 7-2,
7-5, 8-2, 9-3, 94, 9-5, 9-6, -7, 9-8,
-9, 910, 9-91, 9-82, 5-83, 9-B4

Isothermal Proteclive Coafings, 2-191

J. P. Larsen Inc, 16-2

JPS Elastomerics Comp, Stevans Roofing
Systems Oiv, 2-57, 2-110, 2152, 2170,
2-186, 2-302

JIR Mela! Frame Mfg Inc, 10-24

JKaulk Firestopping inc, 161

Johns Manville Corp, Roofing Sysiams
Group, 2-35, 2~87, 2-147, 2-161, 2-168,
2-181, 2-209, 2-237, 2-278, 17-8, 17-51

Johne Manville Corporation, Fire Protection
Sysiems Group, 9186, 9187, 9-198,
9-199, 9-200, 9-201, 9-202

Jones-Blair Ca Div, Nuogard 2183

KCH Services inc, 13-1
Karmmann
Karcher Fi

pet System GmbH
2-171, 2191, 2-237
Kewanee Corp, The, 10-5, 10-25
King & Co Inc, 618, 6-19, 17-9
Kingspan Controtied Environments Lid, 6-8
Kingspan Insulated Panels Ply Lid, 6~6
Kingspan Insulation Ltd (ireland), 2-37
Kingspan Insulation Lid {Pembridge), 2-38
Kmngspan Limiled, 2-226, 6-§, 6-12
Kirby Buliding Bystems Inc, 2-132, 2-231

Ing, 2-34

Knlghl-c«lum LLC, The, 2-38
Kolpak, 6-10
Koppers Inc, 2-38, 2-210, 2-280
Kowa Air Filler indusiry Limited, 13-11
Kysor Panel Systems, 8-10, 17-8

LBF Lufttechnik GrabH, 13-4

LCN Cioners, 10-22

LD Lender Air Condition Co Ltd, 13-4

L M Cwbs, 5-2, §-7

LISCO Indusirles LLC, 2-284

LR Elanco, 2-80

Laminations inc, 17-62

Lamiac Corporation, 6-13

LaPolla Industries Inc, 2-64, 2-192

Lawrence Roll-Up Doors Inc, 10-11, 10~14,
10-17, 10-23, 17-58

Lexcan Industrial Supply Ltd, 2~40, 2-80,
2-148, 2-161, 2182

Lexsuco Corporation, 2~11, 2-240, §-2

Life Safely Systems Inc,, 16-2

Lingir Technologies Liméed, 13-4

Liquid Plastics Inc, 2-168, 2-192

Liquid Plastics Lid, 2182

Llsolante K-Flex §.rl., 14-3

Lite-Crete Inc, 2-3

Loadmaster Systems Inc, 2-5, 240, 2-92,
2-124

Lovlssville Speciaity Products inc, 2-41

Louisville Cooler Manufacturing, 6-10

Luse Themmal Technologies LLC, 16-2

MB Technology Corp, 2-210

MM Sysiems Corporation, 2-282

M Weld inc, 2-289

Madico inc, 111

Malarkey Roofing, 2-148, 2-211

Manvilla, Johns Gorp, 2-147

Manvite, Johns Corp, Roofing Systems
Group, 2-35, 2-87, 2-161, 2-181, 2-209,
2-237, 2-278, 17-8, 17-51

Mark Grow, 10~5, 10-8, 10-12, 10-17,
10-20

Manrley Cooling Technologies inc, 12-2, 124,
12-86, 12-7

Marley Cooling Tower Co, The, 124

Mafile, 1710

Mertyn Stest Decks Inc, 2-7

Mattin Fireproofing Georgia Inc, 2-41

Master-Bill Products, 610, 17-10

Maicon Trading Corporation, 2~211

Matcor Inc, 2-7

McElroy Metal, 2-132, 2-231

Mcieon Rotling Stes] Doar Co Inc, 1012,
10-14, 10-17

Meade Construction Corp, 16-2

Mekiech Composites Inc, 17-59

Melanson Co inc, The, 2-286

Merchanl & Evans inc, 2-133, 2-231

Mesco Melal Buiklings, 2-133, 2-231

Mesker Door Co, 10-5

Melal Building Componenls Inc, 2-133,
2-232

Melal Sales Mahufacluring Corp, 2-134,
-232

2
Melsl-Era Inc, 2-280
Mslsllic Building Company, 2-134, 2-232
Metecno do Colombie, 2-134, 2-226, 6-6
Metecno Formac Panasles SA, 2-135, 2-226,
4

6
Malecno Pty Lid, 6-2
Metecno SA da CV Mexico, 2-135, 2-228,

6-7
Metecno-APi, 2-226, 68
Metecno-ASI, 2—226. 6-6, 1710
Matecro/Morin, 2
MetkSpan 1 Lid, 2-225 6-2, 6-7, 17-10
n ! Lid, Powerfoam Insulation Div,
2~16, 2-34, 243 2-58, 6-18
Mld-WeslsIsel Buldlng Company, 2-136,

Mncor Inc, 5-2

Millsnnium Adhesive Producis Inc, 2-149,
2-168, 2-212

Mitsubishf Chemical Funttional Producis inc,
17-62

Mitsubiehi Plastics Inc, 17-62

ModulR TS Inc, 2-41

Morgan Thermal Ceramics de France, Sitek
Div, 2~41

Moy Materials Lid, 2-41

Mule-Hide Products Co inc, 2-42, 2-92,
2-149, 2-162, 2-182, 2-212

M\;llleon Construction and Fire Containment,

62

NCFI Polyurethanes, 2-64

NCI Buiiding Systems LP, 2-232

NOVA Chemicals Inc, 243, 617

NUCG Inc, 9-37, 9-38, 9-39, 9-40, 941,
8-42, 843, 9-56, 9-108, 9-109, 8-110

National Coalings Corp, 2-192

National Drying Machinery Co, 8-5

National Polymers inc, 2-193

Nugsal Roofing Contraciors Association,

5

National Shaat Metal Bysiems, 2-296

Naturelite/EP| Skylight Systems, 5-3, 5-7,
58

Nelson Insulation Company, 16-2

Neogard, Div Jongs-Blair Co, 2-193

New Alr Purify Technology (Shenzhen) Co
L, 13-11
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New Millennium Building Systems LLC, 2-7

Nexans Ireland Ltd, 17-689

Nippon Muki Co LHd, 13-11

NoArk Enterprises Inc, 2-13

Nomaco K-Flex LLC, 14-3, 17-10

Nord Bitumi SpA, 2-213, 2-238

Nor-Lake Ing, 1711

North American Roofing Systems inc, 2-93,
2-149, 2-163, 2-183

Northwesl Design Molders inc, 2-44, 2-68

Norihiwesl Foam Produds Inc, 2-43

Noveon ing, 17-64

Nucot Building Syslems, 2-136, 2-233

Nueor Vulcraft Group, 2-7

Nystrom Bullding Products, 5-5

OC Celforlec Inc, 2-44

OMG, 2-93, 2139, 2-168

Qtd Dominion Fireslopping LLC, 16-2

Opco Inc, 2-15, 2-34

Orbis Corporation, 15-2

Overhead Door Corp, 10-12, 10-23

O:ué_h:;d Door Corp, The Genle Co Sub,

Owens Coming, 17-60

Owens Coming Falcon Foam, 2-43

Omns»Cormz y ing Fiberglas Corp, 2-149,
=

Owens-Coming FOAMULAR, 2-44

PFB Cop, Plasti-Fab Div, 2-15, 2-18§, 2-47

PFLAUM & SOEHNE Bausysteme GesmbH,
6-3, 6-13

PPMI Fireslop Inc, 16-2

PREVENT, 16-2

Pacific Alliad Producis Lid, 2-13

Pactlv Bullding Products, 2-45

Penfolds Roofing & Siding inc, 17-51

Performance Contracting, 16-2

Performance Roof Systams Inc, 2-45, 2-97,
2-149, 2189, 2-213, 2-238, 2-297

Poriile #ialiana SRL, 247

Perma-Grip Fasieners, 2-98

Permaquik Corporation, 2-150, 2-214

Pelersen Aluminum Corp, 2-233, 2-297

Pierini Iron Works inc, 1012, 16-18

Pittsburgh Coming Gorp, 2-47, 6-14

Pitisburgh Coming Europs SANV, 2-47

Plasteco Ing, 5-5, 5-7

Piasti-Fab, Div PFB Corp, 2-15, 2-16, 2-43,
247

Ptymouth Foam inc, 2-34, 2-43, 2-48

Pneutek Inc, 2-88, 2-124

Polar Industries inc, 6-18

Poly Molding Corp, 6-18

Poly-Foam Inc, 2-13, 248

Pclyfoam Products Inc, 2-169

Polyglass SpA, 2-214, 2-238

Polyglass USA Inc, 248, 2-89, 2-150,
2-214, 2-2

Polyphen (Australia) Pty Ld, 8-4, 6-10

Powerfoam Insutalion, Div Meti-Span | Lid,
2-16, 2-34, 243, 2-58, 6-18

Powers Fasteners inc, 2-09

Premier Industries Inc, d/b/a Insutfoam, 2-15,
2-34, 2-43, 2-49

Premium Goatings LLC, 2-193

Primary Plasfics Inc, 13-6, 17-11

ProCoal Products Ing, 17-11

Produits Pour Toifures Fransyl Liée, 2-49

Promal UK Lid, 1718

Quadtant EPP AG, 17-65
Quelity Engineered Products Co Inc, 10-25

R&S Mfg Inc, 10-13, 10-18

RSG Inc, 10-21

Raularuukki Oyj, 6-2

Raynor Mfg Co, 10-13, 10-23, 17-58
Recﬂmlﬂv 2-49

Rectical NV, 2-49

ReclorSeal Cocporation, 7-3, 8-111, 8-251,
9-252, 9-253, 9-254, 8-255, H-256,
8-257, 5258, 8258, 8~260, 9-273,
8-274, 8-275, 8-276, 9-277, 9-278,
8-279, 0-280, 9-281, 9-202, 9-283,
9-284, 0285, 9-286, D287, 5288,
9-289, 9-200, 9-291, 9-202, 9-293,
9-264, 9-205, 6-206, 0207, 9-298,
§-209, 9-300, $-301, 9-302, 9-303,
§-304, 9-305, 9-306, 9-307, 9-308,
9-309, 8-310, 8-311, 9-312, 9-368,
9-370, 9-371, 9-372, 9-373, 9-374,
8-375, -376, 9-377. 9-378, 9—412.
9413, 9-414, 9415

Rembe® GmbH, 84

Renollt Belgium SA, 2-183

Republic Powdered Metals inc, 2150,
2-163, 2169, 2183, 2-215, 2-238

Repubtic Singla Piy, 2-184

Resin Technology Co, 2-65, 2-193

Resolile, a Division of Stabilit America Inc,
2-233, 4-2, 6-12, 616, 17-11

Rigid Building Systems, 2-137, 2-233

Rixson-Flremark, 10-22

Rmax Inc, 2-50

Robertson Thermovent LLC, 5-6, 5-8

Richling Engineering Plastics, 17-65

Rockbestos Surprenant Cable Corp, 17-68

Rockwool Benelux BV, 2-51

Rockwool Intemalional A/S, 2-51

Rockwoat Lid, 2-51

Roof Deck Inc, 2-8

Roof Guardian Technologies dba, Saf-T-
Screens inc, 2-193

Roof Marl inlemational Inc, 2~193

Roofing Products Intemational Inc, 2-150,
2-163, 2-184

Roxtec Inc, 9-222

Roxtsc Inlafational AB, 8~222

Roxul Asia Sdn Bhd, 2-52

Rowul Ing, 2-51, 17-11

Royal Quickstop Fire Prolection Syslems Co,
9-428, 5429, 9-430, 8431, 5432,
8-433, 5434, 9-435

Ruberoid Building Products, 2-184

Rudd-Paimer Company Inc, 16-2

Rudolf Hansel GmbH, 7-3

SFS intec, 2-10%

SFS inlec AB,, 2-100

§FS intet: Fastening Systems Inc, 2-101,
2-124, 2-150

S&J Shest Metal inc, 2-208

SPUNSTRAND Ing, 13-, 17-65

SR Products, 2-150, 2-193, 2-215, 2-238

SUCOFLEX AG, 2-104, 2-151, 2-184

SVT Brandschutz Veririebsgesselschafl
GmbH Inlemational, 73

SWD Urethane Co, 2-85, 2-193

S8W Walterproofing Inc, 16-2

Sal-T-Screens Inc, dba Roof Guardian
Technolopies, 2-193

Sandersfire intemational Lid, 9-423, 9-427

Samafif Inc, 2-11, 2-52, 2-104, 2-151,
2-169, 2-184, 2-299

Sainaﬁl International AG, 2-108, 2-151,

185

Saudi Factory for Fire Equipment Co, 10-25

Schulle Building Systems, 2--137, 2-233

Sealed Alr Corp, 15-1

So;l:ﬂ; Walerproofing Systems Inc, 2-174,

Ssaman Corporation, 2-53, 2-106, 2~1561,
2170, 2-185

Sekisui Chenica! Co Lid, 17-65

Servica Wire Co, 17-71

Shanghai Sheng Jie Precision Ducting
Manufacturing Co, Lid, 13-6

8hea Technology, 13-5, 17-66

Shalter Enlerprises inc, 2-54, 6-18

Sherwin Williams Gompany, The, KST
Coalings Manufacturing, a Business Uil
of, 2191

Sicora SA, 13-5

Sika Services AG, 2-185

Simon Roofing, 2-215

Simona AG, 17-88

Simona America Inc, 17-68

Simptex Nalls and Fasleners, 2-107

Simplex Time Recorder Co, 10-22

Sinple Source Roofing Corp, 2-107, 2-161,
2-163, 2-186

Siplest Inc, 2-3, 2-55, 2-107, 2-161, 2-170,
2-171, 2~186, 2-184, 2-216, 2-299

Smoke & Fire Prevention Sysiems, 17-11

Solvay Solexis inc, 17-58, 17-88

Somersel Plastics Inc, 6-18

Soprema Elancheite, 2-186, 2~221

Soprema inc, 2-11, 2-56, 2-108, 2-109,
2-162, 2171, 2-216, 2-219, 2238,
2-301

Southiemn Aluminum Finishing Company Inc,
2-301

Specified Technologies Inc, 7-3, -85, 8-86,
5-87, 9-88, 9-89, 9-90, 8194, 9-185,
8-345, 9-345, 0-347, 9-348, 9-349,
9-850, 9-351, 8-352, 5-353, 9-354,
B-355, 8-256, 5-357, 5-358, 9-379,
:—_3300. 9-381, 5382, 5383, 9-384,

92

Siabalil America Inc, Glasteel Div, 17-7

Slabilit America Inc, Resolite Div, 2-233, 4-2,
6-12, 6-15, 17-11

StaFast Roofing Producis Co, 2-109, 2-152,
2-163, 2-170, 2-186

Star Buikiing Systams, 2-233

Starfoam Mfg Inc, 243, 2-58

Steef Lifa Co Lid, 2-137, 2-233

Steel Systems, 2-137, 2-233

Sladnrasll Manufacluring Gompany, 10-8,
10-2

Stepan Co, 2-65, 2-170, 64

Stevens Roofing Company, 2-57

Slevans Roofing Systems Div, JPS
Elastomerics Cotp, 2-57, 2-110, 2-152,
2-170, 2~186, 2302

Stobich Brandschutz GmbH, 10-9

StyroChem US Lid, 2-67

Styrolech Inc, 2-58

Sun Coast Glass Protection Inc, 11-1

Suniife Systems Intemational inc, 2-194

Sunoptica Prismatic Skylights, 5-5

Superior Products Inlemational If inc, 2-154

Super Inc, 16-2

TAMKO Buiding Products inc, 2-163, 2-221,
2-238

TEAM Industsies Inc, 2-13

TMF Corporation, 15-2

TOPCOAL, a Division of Building Malerigls
Corp of America (BMCA), 2-184

TRI-FLEX, 2-221

Tacam Sieel Pte Lid, 10-6, 10-25

Tanwan Nitta Filler Co Ltd, 13-14

Takiron Co Lid, 17-87

Talan Products inc, 2-113

Tan Hou (Shanghai), Semiconducior Process
Extaust Industry Co Lid, 13-5

Technical Ruofing Solutions Inc, 2-65, 2-194

Techos Nacionales, 2-234

Teolum Inc, 2-1

Tomple Infand Forest Products Corp, 2-58

Temium-Hylsa Gaivamel Insulaled Panels,

Theema Foam Ing, 2-13, 2-18

Thermal Ceramics, 7-4, 9-36

Thermal Foams Ing, 2-16, 2-43, 6-18

Thermal Sclence Inc, 7-3

Themalrite by Crown Tonka Califomia Inc,
6-10, 17-11

Thermo Manufatturing Co, 2-58

Thmz_zangufammnn Systems LLC, 2-222,

Thomas J Donnelly inc, 18-2

Tip-Top Screw Maj Inc, 2-113

Trelleborg Bullding Systems, 2-11, 2-113,
2-153, 2-187

Tremeo Inc, 2-58, 2-116, 2-154, 2-170,
2-187, 2-222, 2-234, 2-239, 2-302,
8-342, 9-343, D344, 0

Trameo Inc Commercial Corntstruttion Div,
9-50, 9-51, 9-52, 9-83, 9-54, 9-55

Tremeo L.td, 2-59

Tri State Foam Products Ing, 2-15, 2-34,
2-43, 2-58, 2-80

Triangla Fastener Corp, 2-116

Trifiex GmbH, 2-172, 2-19¢

Trimo Trebnja, 8-3

Trox GmbH, 1312

Truco Inc, 2-195

Truefoam Lid, 2-16

Trufast LLC, 2-118, 2-139

Teutsunaka Piastic industry, 17-68

Tyeo Fire Products, 10-22

MANUFACTURERS’
INDEX

Building Materials

US Gear, 10-14, 10-19

US Insulation Co, 16-2

US Intec, a Div of Bullding Materials Corp of
America, 2-80, 2-155, 2-164, 2-223,
2-230

US Ply Inc, 2-223, 2-225, 2-239

US| - Interwast industries, 16-2

USM, dba isolatek Inlernational, 7-1, 7-2,
7-6, 8-2, 8-3, 94, 9-5, 8-6, 9-7, 9-8,
8-9, 9-10, 8-91, 892, 983, 9-B4

Unifrax Corporation, 7-4, 17-72

Uniled Coalings, 2165, 2-239

Uniled Metal Buliding System (Shanghal) Co
Lid, 2-138, 2-234

Uniled Slates Gypsum Company, 2-61

Uniled Steel Dack Ing, 2-8

United Structures of America Inc, 2-234

VP Bulidings, 2~138, 2-234

VICWEST Corporation, 2-8, 2-234

Valley Joist, 2-8

Vanaire, Dlv Venegas Enterprises Inc, 13-2

Vanegas Enterprises Inc Div, Vanaire, 13-2

Verco Mfg Co, 2-8

Versico Inc, 2-11, 2-62, 2-121, 2-155,
2-164, 2-170, 2-188, 2-306

Vicirax plc, 17-68

Vimasco Corp, 74

Viron international, 13-2, 13-5, 13-8, 17-11

W P Hickman Co, 2-263

W P Hickman Syslems Inc, 2-146, 2-167,
2-180, 2-205, 2-2386, 2-289

W R Grace & Co-Conn, 7-2, 7-3, 7-5, 9-2,
93, 94, 9-5, 9-6, 9-7, 9-8, 8-9, 9—10
9-18, 8-19, 991, 9~92. 8-53, 8-84,
8-144, 6145, 9—146 9-147, 9148,
8-150, 9-151, 9-152. 9-169, 8-170,
9171, 9-172, 9-173, 9223, 9-224,
9-225, 9-226, 9-227, 9-228, 9-359,

9-368
Wall Syslams Inc of Southwestl Florida, 16-2
‘Ward Insulaled Panels Limited, 2-227, 6-7,
610
‘Wasco Products Inc, 5-5, 58
Walerford Corporation, 13-12
Wayne-Dalton Corp, 1013, 10-23
Weather Barviet Inc, 2-195
West Development Group, 2-196
West Side Metal Door Corp, 1010
Western Canwell inc, 5-5
Westiake Plastics Go, 17-68
Whesling Cormugaling Co, Div Wheeling-
Pitisburgh Stee! Comp, 2-9
Wheeling-Pilisburgh Stes! Corp, Whesling
Corrugating Co Div, 2-8
Whiriwind Bullding Syslems, 2-234
Windsor Door iric, 10-13, 17-58
Woolin 188 Company Lid, 13-§

ZNS Van Dam Geveitechiniek BV, 10-21,
17-57
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Descriptions of Roofing Products

Ametican Bulldings Co, 1150 State Docks Rd, Eufaula Al 36027

Trade Nama:
8ize:
Supporta:

Teade Name:
Sizs:

Supports:

Trads Neme:
Size:

Supports:

Standing Seam 380 Roof Systems (S3PC Pansl Clip Assemblies — Low or High and essoclated
components or BIPC-1R Panal Clip Assembles — Low or High and associaled components)

22 ga. (00285 In,, 0,72 mm) or 24 ga, (0.023 In., 0.88 mm) Galvaluma costed or painted Galvatume
stesl pnsls, 24 in. (610 mm) wide, various lengths

Min 16 ga, (0,059 In, — 1,6 mm) atael supporting members

Lang Span Roof System
24 ga, {0,023 in,, 0.59 mm) Galvalume contad of palnted Galvalume steed panels, 36 in, (610 mm) wide,

varioits
Min 18 gu, (0,059 in.-1.5 mm) steel supperiing members.

Long Span 1l (L3P) Roof Systam

24 ga. (0.023 In,, 0.58 mm} Galvalume comed or painted Galvalume stoel panels, 36 in. (610 mm) wide,
varioua Isngthz

Min 48 ga. {0.058 [n.~1.5 mm) stee! stspporiing members.

Behlen Industries, 927 Douglas St, Brandon, Manitoba R7A 7B3, Canada

Trada Name:

Size;
Buppouts:

:SI:"::)M Syatem (SBR 24 stee! panals and SSR
4

24 ga. (0.0276 in,, 0.70 mm) G60 gaivalume ctecl panels, 24 in. (§10 mm) wide
Min 16 ga, {0.0588 In., 1.51 mm) steel supporting members

BEMO USA, 3062 N Maple St, Mesa AZ 85215-111§

Trade Nama:

Size:

Dock:

Optional Insulation:

Trade Name:
Slza:

Deck:
Optional Insulalion:

BEMO 305 Stending Seam Standing Sesm Rou! System, Atuminum

smooth or ambossad, Aluminum min 0,40 In. (10.2 mm) thick, 12 in. {305 mm) wite panels

FM Approved steel deck, See listings

FM Approved polyisocyanurete roof Insulation and Approved wood fiber, gypsum or OSB cover boards

BEMO 400 Standing Seam Roof System, Atuminum, AZ50 Galvaluma stee| or G-90 Galvaritzed Stoe!
smooth or emboased, Alumtinum min 0.40 in, (10.2 mm) thick or 22 gauge (base metal 0.0208 In,,
0.75 mm), AZ30 Galvalume stesl or G-80 Galvantzed having min yield strongth of 50 kef (345 Nimm?),
optional paintod Kynar 500 finish  46.75 in. (400 mm) wide panols

FM Approved steel deck, See listings

FM r"Appu-wmi polyisocyanurste roof Insulation and FM Approved wood fiber, gypsum or 0S8 cover
boards

Berridge Manufacturing Co, 1720 Maury, Houston TX 77026

Trade Neme:
Siza:

Supports:

Zeo-Lock and Zes-Lock Double Lock Stending Seam Rodf Systems

24 ga, ASTM AG53 Grade 40 galvanized or Galvalure with Kynar 800 coating. Panels are 16 in.
{406 mm) wiie and varlous lengths

Min 16 ga. stes] supporting members

Butler Manufacturing Co, Research Center, 13500 Botts Rd, Grandview MO 64030

Trade Name:
Sizw:
Supports:
Trade Name:
Siza:
Supporta:
Trade Name:
Sizs;
Supports:

Trade Name:
Slze:

Supporis:

Trade Nams:
Facon
Insulation:
Slze:

MR:24 end GMR-24 Roof Systema (MR-24 panels, MR-24 Pane] Clip Assembfles — Low or High and
mesociated components)

22 gi. (0.0285 In., 0.72 mm) or 24 ga. (0.023 in., 0.56 Galvalume coated or painted galvanized
(G90) stesl panele, 12 or 24 In, (305 or 610 mm) wide,

Min 0.080 I, (1.5 mum) steel supporiing membeore with ¥4e in. (8 mm) dia. pre-punched holss

MR<24 Roof System (MR-24 panels, MK-24 Insulated Panel Ciip Assemblies and assoclaled
orls;

components)

0.66 mm (0,026 in,) thick Gelvalume coated or palnted gelvanized (GBO) steel panels, 800 mm (23.8 In.)
wide, various lengths

Min 0.080 in. (1.5 mm) steel supporting mibmbers with $4e in. (8 mm) dia. pre-punched holes

V8R Roof System (VSR pansls, moveabls VSR Roof Clip ot fixed VSR Roof Clip and assoclated
1)

componen

24 ga. (0.023 in., 0.58 mm} Galvalume coated or painted galvanizad (GBS0} steel panels, 18 in.
(406 mum) wide, verious lengths

Min 0.080 in. {1.5 mm) siee! supporting membars

Butfertb I Roof System [Butlerlb 1| panels with Rssociated companents)

26 ga. (0.018 in., 0.48 mm) or 24 ga. (0.023 In,, 0.58 nun) Geatvakme casted or palnied gaivanized
(G80) sieel panels, coverage width of 36 in. (814 mm), various lengths

Min 0,070 n, (1.8 mm} sieel supporing members with 34e in. (8 mm) dia, pre-punched holes

Butier Rib {f Roof Pane!

Min 26 ga, (0.0179 In., 0.44 mm) sisel or min 0.026 In, (0,7 mm) aluminum
Optlone! giass fber insulnted core, max 6 In. (152 o} Hick

3 1t (0.8 m) wide pano!

Ceco Building Systems, Box 6500, Columbus MS 38703

Trade Name:
Slze;
Supports:

CXP and GCRICXP Roof Systema with CL75 & CL76 Clips
Min 24 ga. (0.0239 In., 0.081 mm) or AZ55 gatvalume steol panels, 24 . (610 mm) wide
Min 18 ga, (0.06% in., 1.5 mm) atee! supporting members

FM Approvals



BEMO USA, 3062 N Maple St, Mesa AZ 83215+1115

Roof Panel: BEMO 305 and BEMO 400 Standing Seam Roof Systems
Hali Rating: Class 1-5H
ASTM E 108: Class A at mex 5 in 12 slope

Ganstruction #1: FM Approved stael roof deck 18, 20 or 22 gauge [0.0474, 0,0358 or 0.0295 in, (1,20, 0.91 and 0.75 mm) thick], 1.5 In.
{40 mm) deep, meeting ASTM Dasignation A1008/A1008M-01= SS Grade 80 or ASTM Designation A653/A653M-01a Grade S5 Grads 80
{MIll ceriification to the bullding owner or designated representative required) is sscured to min 0.25 in. (8.4 mm) thick steel puriing or
structural stee! supports spaced max 6 f 0 In. (1828 mm) o.c. with SFS Intec 12-24 x 114 Impax 45 or Impax 5 fasteners max 6 in, (150 mm)
o.0. at each puriin or structural support. Deck side laps are secured with SFS Inteo V4-14 x 7 Lap Tek fasteners max 30 In. (760 mm) o.0.
FM Approved polyisocyanurate roof Insulation, min 1.5 in, (40 mwm) thick, min 1 In. (26 mm) Rockwool 360, Rockacler nu 381 Delta +,
Rockacler Soudable 388 Delta +, Rockiarras 340, Rockierras Soudable 348, Rockwool SA 380, Roskwool SA Soudable 368, Roofslab 341,
Roofslab 345, min 1.2 in. (30 mm) Hardrock (unfaced, bitumen and tissue faced), min 2 in. (50 mm) Herdrock 391, Hardrock Soudable 393,
Taurox C (unfaced and bitumen facad), Taurox D (unfaced and bitumsn faced), Taurox DUQ NP (unfaced end bitumen faced), DuoRock FM
{faced and unfaced), Taurox DUO XP (unfaced and bituman faced), or min 5 in Taurox ECO (unfaced and bitumen faced) insulation, optional,
Is lnose laid over deck. Optional cover board, min ¥4 in. (18 mm), of FM Approved wood fiberboard, Dens Deck, Type X gypsum or min Vs
In. {11 mm) OSB Is loose Iaid over polylsocyanurate roof insulation, Optional, FM Approved vapor ratardsr or min 0,004 In. (0.1 mm) thick
polyethyiene shest loose lald aver substrates or GAF Storm Guard HT ls adhered to the roof insulation, BEMO Halter Clip or BEMO Hook
Clip, spaced 30 in. (762 mm) o.c. Is sacurad through roof insulation boards if present, to the steel deck with two SFS Intec Dekfast #14 or
BFS Intec #14-13 HWH (%16 AF) Buttress Thread Dekfast Fastenars per clip. The next rows of ¢lips ame staggerad 12 in. (305 mm} from
previoue clip lovations in a continuous progression row to row. A 22 ga. (0.75 mm), 4 by B in. (102 by 152 mm) bearing plate is required
betwaen clip and polylsocyanurate roof insulation. BEMO 305 Aluminum Standing Seam, 12 in. (305 mm) wide panels, 0.040 In, (1.0 mm)
thick, installed perpendiculer to steel deck are seamed togethsr slong ihe side laps and to the BEMO Hook or Halter clips with the BEMO
Power Seamer. Meste Class 1-180.

Construction #2: FM Approved stes} roof deck, 18, 20 or 22 gauge [0.0474, 0.0358 or 0.0286 In. (1.20, 0.91 and 0,75 mm) thick] 1.5 in,
(40 mm) deep, meating ASTM Designation Speclficatlon A653/A653M-01a Standard Specifioation for Steel Sheet, Zinc-Coated (Qalvanized)
Grade 33 Is secured to min 0.25 In. (6.4 mm) thick stee! purlina or structural steel supports spaced max 6 0 In, (1828 mm) o.c, With SF5
Intec 12-24 x 1%4 impax 45 or impax 5 fastenars max € In. (150 mm) o,0. at each purin or structural suppart, Deck side laps are secured with
SFS Intec ¥4-14 x 7 Lap Tek fasleners max 36 in. (916 mm) o.c. FM Approved insulations in Construction #1, optional, are loose Iald over
teck. Optional cover board, min ¥4 In. (13 mm), of FM Approved wood fiberboard, Dens Dack, Typs X gypsum or min s in. (11 mm) OSB
Is loose lald over polylsacyanurate roof insuletion. Optional FM Approved vapor retarder or min 0,004 In, (0.1 mm) thick polysthylens sheet
Is loose lald over substrates or GAF Stonm Guard HT Is adhered to the roof Insulation. BEMO Halter Clip or BEMO Hook Clip, spaced 36 in.
(762 mm) o.c. is secured through roof instilation boards If present, to the steel deck with two SFS Intec Dekfast #14 or SFS Intes #14-13 HWH
(%15 AF) Buttress Thread Dakfast Fasteners per ciip A 22 ga. (0.75 mm), 4 by 6 In. (102 by 152 mm) bearing plate Is required betwaen clip
and polyisocyanurate roof Insulation. The next rows of dlips are staggered 12 in. (305 mm) from previous clip locations in a continuous
progression row to row, BEMO 400 Aluminum Standing Seam 15% in. (400 mm) wide panels, 0,040 in. (1,0 mm) thick, installed parpendicular

to stee! deck are seamed together along the side laps and to the BEMO Hook or Halter dlips with the BEMO Powsr Seamer. Meets Claas
1-120.

Construction #3: FM Approved roof deck construction same as Gonstruction #2 above. FM Approved Insulations In Gonstruction #1,
optional, are loose lald over deck. Optional FM Approved vapor retardar or min 0.064 In. (0.1 mm) thick polysthylene sheat loose fald over
substrates or GAF Storm Guard HT Is adherad to the roof insulation. BEMO Halter Clip or BEMO Hook Clip, spacad 42 in. {1086 mm) 0.,
Is securad through roof insulation boards if present, to the steel deck with two SFS Intec Dekfast #14 or SFS Intac #14-13 HWH (%8 AF)
Butiress Thread Dekfast Fastenere per clip. A 22 ga. (0.75 mm), 4 by 6 in. (102 by 152 mm) bearing plate is required between clip and roof
insulation. The next rows of dlips are staggered 12 In. {305 mm) from previous clip fosations In a continuous progression row to row. BEMO
400 Aluminum Standing Seam 15%4 In. (400 mm) wide panels, 0,040 In, {1.0 mm) thick, Installed perpendicular to steel deck are seamed
logether aiong the side laps and to the BEMO Hook or Halter clips with the BEMO Power Seamer. Meats Class 1-105.

Construction #4: Steel roof deck FM Approved, 18, 20 or 22 gauge [0.0474, 0.0358 or 00295 In. (1.20, 0,01 and 0.75 mm) thick] is instatied
per the steel deck listing In the current sdition of the Approval Guide. Same as Construction #3 above except roof insulation optional, min ¥21n.

(13 mm) FM Approved Type X gypsum, wood fiber board, Dens Deck, or min %8 in. (11 mm) OSB cover board ls loose laid over substrate.
Meets Class 1-80

Construction #5: Steal raof deck FM Approved, 18, 20 or 22 gauge [0.0474, D.0358 of 0.0205 in, (1.20, 0.91 and 0.75 mm) thick], is installed
per the sleel deck listing. FM Approved insulations In Gonstruction #1, opllenal, are loose lald over deck. Optional cover board, min & in. (13
mm), of FM Approved wood fiberboard, Dens Deck, Type X gypsum or min %s in. {11 mm) OSB Is lonsa Iaid over polylsooyanurate roof
insulation. Optional FM Approved vapor retarder or min 0.004 in. (0.1 mm) thick polysthylene shest loose lald over substratas or GAF Slorm
Guard HT is adhered to the roof Insulation. BEMO Hook Clip, spaced 42 In, (1068 mm) o.c., Is secuted through roof insulation boards i
presant, to the alesl depk with two SFS Intec Dekfast #14 or SFS Intec #14-13 HWH (546 AF) Butiress Thread Dekfast Fastenars per dlip.
A 22 ga. (0.75 mm), 4 by 8 In. {102 by 152 mm) bearing plate is required between clip and polylsocyanurale roof Insulation. The next rows
of clips are staggared 12 In. (305 mm) from previous clip locations in & continuous progression row to row. BEMO 400 AZ50 Galvalume steal
or G-80 Galvanized sles! Slanding Ssam Roof Panel, 22 ga. (0.75 mm), 15% tn. (400 mm) wide panels, instailed parpendicular to the stael
deck are searned fogather along the elde laps and to the BEMO Hook clips with the BEMO Power Seamar. Mests Class 1-80.

Construction #8: Steel roof deck same as Construction #5 above, FM Approved vapor retarder of min 0,004 In. (0.1 mm) thick polyethylene
sheet is loose lald over dack. Opticnal, FM Approved insutation in Construction #4, min 2.01in. (50 mm) thick, is prasecured to Lhe deck at 4,0
% (0.37m?) max contribytory area per fastener or looss lald and min ¥ in. (13 mm), FM Approved Dens Deck, Type X gypsum or min %s
in. (11 mm) OSB coverboard is presecured through the insulstion board to the deak at 4.0 # 2 {0.37m %) max contributory area per fastsner.
See listings In the Insulation and Fastener Tables for FM Approved Glass and Organlc Felt Bulit Uip Roofs for FM Approved insulation, fastener
and plate combination. Optional GAF Storm Guard HT Is adhered to the roof insulation, BEMO Halter Cllp or BEMO Hook Clip, spaced 42
In, (1086 mm) 0.6., is secured through roof Insulation/cover boards to the ateal deck with two SFS Intec Dekfast #44 or SFS Intec #14-13 HWH
(%48 AF) Buttress Thread Dekfast Fasteners per clip. A 22 ga. (0.75 mm), 4 by 6 In. (102 by 152 mm) bearing piate is required between clip
and polylsocyanurate roof insulation. The next rows of clips are staggsred 12 in. (305 mm) from previous clip locations In a confinuous
progression row to row, BEMO 400 Aluminum Standing Seem 1534 in. (400 mm) wids panels, 0.040 In. (.0 mm) thick and BEMO Hook or
Haltar dlip, or BEMO 400 AZ50 Galvalume steel or G-30 Galvanized steel Standing Seam 15¥ In. (400 mm) wide panels, 22 ga. (0.75 mm)
and BEMO Hook dlip, installed perpendicular to stes! deck, are seamed together along the side leps and to the BEMO Hook or Halter olips
with the BEMO Power Seamer. Meséts Class 1-90.
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APPROVAL OF BEMO 305 AND BEMO 400
STANDING SEAM METAL PANEL ROOF
SYSTEM AS A CLASS 1 PANEL ROOF

Febuary 21,2003

from
BEMO USA

419 E, JUANITA AVE.

MESA, AZ 852048521
INTRODUCTION
BEMO USA submitted their BEMO 305 and BEMO 400 aluminum and BEMO 400 AZ50
Galvalume steel and G-90 Galvanized Standing Seam Metal Roof Systems to determine if they
meet the Approval requirements of FM Approvals Standard 4471 (1995) for Class 1 panel roofs.

Examination included Simulated Wind Uplift Pressure, Susceptibility to Hail damage, Foot
Traffic, and ASTM E108-00 spread of flame testing.

FM Approvals Calorimeter for the potential for fire spread below the roof deck was waived
because of previous satisfactory performance of the insulations in more combustible constructions.

This Report may be reproduced only in its entirety and without modification.

Standard:
Tite Class Number | Date
Class 1 Panel Roofs 4471 Augnst, 1995

Tests show that the BEMO 305 and BEMO 400 Standing Seam Metal Panel Roof Systems, as
tested, meet FM Approvals requirements of the Standard listed above for Class 1 Panel Roofs
when installed in constmctions as specified in the CONCLUSIONS of this report.

Listings: The tested constructions meet the Approval criteria of FM Approvals when installed as
specified in the CONCLUSIONS of this report and when Approval is effective will be listed in
the FM Approval Guide.

DESCRIPTION

BEMO USA Standing Seam Metal Panel Roof System consists of BEMO 305 and 400 Aluminum
and BEMO 400 AZ50 Galvalume steel or G-90 Galvanized steel standing seam roof panels,
BEMO Halter clips, BEMO Hook clips and associated components. The panels are seamed to the
clips that are secured through FM Approved insulation, if present to FM Approved steel decks
with two screws per clip.

BEMO 400 roof panels are smooth or embossed roll-formed, minimum 22 gange (base metal
0.0296 in.; 0.75 mm), AZ50 Galvalume steel or G-90 Galvanized steel panels joined together by
an interlocking seam and secured to the structure with interlocking fixed or sliding type clips. The
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panels also are available painted with a Kynar 500 finish over the AZ50 Galvalume steel or G-90
Galvanized coatings. The panels are produced from ASTM Grade 50 steel having minimum yield
strength of 50 ki (345 N/mm?), The panels are supplied maximum 15-3/4 in. (400 mm) wide and
are manufactured to various lengths, One side of the panel has a 0.28 in. (7 mm) high rib plus a
2.24 in, (57 mm) high seam, forming a 2.52 in. (64 mm) overall pane] height. The other side of
the panel has a matching profile forming a 2.56 in. (65 mm) overall panel height. The higher seam
fits over the lower seam, and the adjacent panels are interlocked with a roof seaming apparatus.
The finished seam includes BEMO Hook sliding or fixed type clip.

BEMO 305 and 400 aluminum standing seam roof panels are smooth or embossed roll-formed,
0.040 in, (1.0 mm) thick aluminum panels joined together by an interlocking seam and secared to
the structure with interlocking fixed or sliding type clips. The panels are available with a Kynar
500 painted finish. The panels are supplied 12 in. (30S mm) or 15-3/4 in. (400 mm) wide and are
manufactured to various lengths, One side of the panel has & 0.28 in. (7 mm) high rib plus 2 2.24
in. (57 mm) high seam, forming a 2,52 in. (64 mm) overall panel height. The other side of the
panel has a matching profile, forming a 2.56 in. (65 mm) overall panel height. The higher scam
fits over the Jower seam, and the adjacent panels are interlocked with a roof seaming apparatus.
The finished seam includes BEMO Halter clips or BEMO Hook sliding or fixed type clips.

The BEMO Hook clip, sliding type, is a two piece clip consisting of a base and tab. The base is
produced from 18 ga. (0.478 in.: 12 mm) G-90 galvanized sieel having minimum yield strength of
33 ksi (288 N/mm?). The base has three stiffing elements 0.313 in. (8 mm) wide by 1.44 in. long
(36.6 mm), 0.125 in. (3.2 mm) high and is 5 in. (127 mm) long. The clip tab is produced from
Type 301 or equivalent stainless steel having minimum yield strength of 75 ksi (517 N/mm?). The
width of the clip tab is nominal 0.47 in. (12 mm) thick. The clip tab is 3 in. (76 mm) long and
floats between two end stops to maintain its location within the base.

The BEMO Fixed Hook clip is a one-piece clip, 3 in. (76 mm) long, produced from Type 301 or
equivalent stainless steel having minimum yield strength of 75 ksi (517 N/mm?. The clip is used
during installation to secure the BEMO 400 AZ50 Galvalume steel or G-90 Galvanized steel
panels at the roof ridge.

The BEMO Halter clip is a one-piece clip extruded from 6063-T6 aluminum alloy having a min.
yield strength of 25 ksi (172 N/mm?). The head of the clip is formed to fit into the roll of the
underside roof panel, The clip base is 4.75 in. by 2.362 in. (121 mm by 60 mm) by 0.228 in. (5.8
mm) thick. The total clip height is 3.15 in, (80 mm). The clip web has two widths, the first section
nearest the base is a tapered, reduced-thickness section and is 0.797 in. (20.2 mm) long. The
second web section has a constant thickness of 0.087 in. (2.2 mm) which extends to the bottom of
the clip head. The clip head is a solid, asymmetrical triangular shape with a 0.0117 in. (0.3 mm)
round protrusion at top of the head. The head section is 0.438 in. (11 mm) high, max 0.438 in. (11
mm) thick and min 0.125 in. (3.2 mm) thick. The clip head sloping portion of the asymmetrical
triangular shape must face away from the panel being installed.

BEMO bearing plate is a 22 ga. (0.75 mm) galvanized steel plate, 4 by 6 in, (102 by 152 mm) with
pre drilled holes for fasteners. The plate is used with polyisocyanurate roof insulation boards.

GAF Storm Guard HT is a 0,06 in. (1.5 mm) thick, self adhering; rubberized, fiberglass-reinforced
membrane used as vapor barrier applied to the rigid roof insulation boards.
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SFS Intec #14-13 HWH (5/16 AF) Buttress Thread Dekfast Fasteners w/ Reduced Point are a self-
drilling stainless steel screw with a 0.40 in. (10 mm) hex washer head. The screws are supplied in
lengths 1-1/4 in. to 8 in. (32 to 203 mm) and are used to fasten the clips though the roof insulation

boards, if present, to the steel deck.

SFS Intec #14 Dekfast fasteners are self-drilling carbon steel screws with a No. 3 recess Phillips.
The screws are supplied in lenpths 1-5/8 in. to 14 in, (41 to 356 mm) and are used to fasten the
clips though the roof insulation boards, if present, to the stee] deck. The screws are coated with a
black Sentri coating.

EXAMINATIONS AND TESTS
Tests conducted were as required by the Standard listed in paragraph 1.5 above.
Samples were submitted for examination and testing as follows:

Examination included simulated wind uplift pressure testing, ASTM E108-00 spread of flame
testing, simulated foot traffic testing and hail damage testing.

All data is on file at FM Approvals under JI 3013527 along with other documents and
correspondence applicable to this program.

FM Approvals 12 x 24 ft (3.7 x 7.3 m) Simulated Win d Uplift Pressure Tests

Tests were conducted using the FM Approvals Uplift Pressure Test Apparatus o evaluate the
ability of the above deck components of the roofing system to resist a minimum simulated wind
uplift pressure of 60 psf (2.9 kPa) without failure of the assemblies.

The simulated wind uplift pressure tests utilized a 24 ft. (7.3 m) long by 12 ft. (3.7 m) wide by 2
in. (51 mm) deep steel pressure vessel arranged to apply air pressure at pre-established standard

rates to the underside of the test sample which formed the top of the pressure vessel. The vessel
was pressurized with compressed air.

A net pressure of 30 psf (1.4 kPa) was applied to the test sample and maintained for 1 minute.
The pressare was increased to 45 psf (2.2 kPa), then to 60 psf (2.9 kPa) and held for 1 minute at
each increment. ‘The pressure was increased in increments of 15 psf (0.7 kPa) every minute until
failure occurred.

Six 12 x 24 ft. (3.7 x 7.3 m) test samples were prepared. The components, sequence of instailation
and test results were as follows:

Sample No. I: 22 ga. (0.75 mm) steel deck meeting ASTM Designation AlCO8/A1008M-01a SS
Grade 80 was secured to supports spaced at 6 ft-0 in.(1829 mm) o.c. with SFS Intec 12-24 x 1-%
Tmpax 5 spaced at 6 in. (152 mm) o.c. and with side laps secured with SFS Intec ' -14 x 78 Lap
Tek screws spaced 30 in. (762 mm) o.c, ACFoam-1I roof insulation, 1.5 in. (38 mm) thick, was
loose laid on the deck. BEMO Halter Clip and BEMO Hook Ctip, with 22 ga. (0.75 mm), 4 by 6
in. (102 by 152 mm) bearing plate, spaced 30 in. (762 mm) o0.c. was secured through roof
insulation boards to the steel deck with two SFS Intec #14 Dekfast or SFS Intec #14-13 HWH
(5/16 AF) Buttress Thread Dekfast fasteners per clip. The test sample construction alternate clips
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and clip/fastener combinations. The next rows of clips were staggered 12 in, (305 mm) from
previous clip locations in a continuous progression row to row. BEMO 305 Standing Seam
aluminum 12 in. (305 mm) wide panels, 0.040 in. (1,0 mm) thick, were seamed together along the
side laps and to the BEMO Hook and Halter clips with a BEMO Power Seamer.

Test Results:  The test sample met the 180 psf (8.6 kPa) minimum FM Approvals requirement
for Class 1-180 windstorm classification. The construction failed during the incremental increase
from 180 to 195 psf (8.6 to 9.3 kPa). Mode of failure was seam disengagement from the BEMO
Hook clip.

3.2.4.2 Sample No.2: 22 ga. (0.75 mm),1.5 in. (38 mm) deep, FM Approved steel roof deck meeting
ASTM Designation Specification A653/A653M-01a Standard Specification for Stecl Sheet, Zinc-
Conted (Galvanized) Grade 33, was secured to supports spaced at 6 ft 0 in, (1829 mm) o.c. with
SFS Intec 12-24 x 1-% Impax 5 spaced at 6 in. (152 mm) o.c. and with side laps secured with SFS
Intec ¥ -14 x 7/8 Lap Tek screws spaced 30 in. (762 mm) o.c. ACFoam-1I roof insnlation, 1.5 in.
(38 mm) thick, was loose laid on the deck. BEMO Halter Clip and BEMO Hook Clip, with a 22
ga. (0.75 mm), 4 by 6 in. (102 by 152 mm) bearing plate, spaced 36 in. (914 mm) o.c. were
secured through roof insulation boards to the steel deck with two SFS Intec #14 Dekfast or SFS
Intec #14-13 HWH (5/16 AF) Buttress Thread Dekfast Fasteners per clip. The test sample
construction alternated clips and clip/fastener combinations. The next rows of clips were staggered
12 in. (305 mm) from previous clip iocations in a continuous progression row to row. BEMO 400
Standing Seam aluminum 15-3/4 in. (400 mm) wide panels, 0.040 in. (1.0 mm) thick, were
seamed together along the side laps and to the BEMO Hook and Halter clips with a BEMO Power
Seamer.

Test Results:  The test sample met the 120 psf (5.7 kPa) minimum FM Approvals requirement

for Class 1-120 windstorm classification. The construction failed at 7 seconds at the 135 psf (6.5

kPa) pressure level . Mode of failure was the SFS Intec #14-13 HWH (5/16 AF) Buttress Thread
Dekfast Fasteners pull out from the deck.

3.2.4.3 Sample No.3; ACFoam-II roof insulation, 1.5 in. (38 mm) thick, was loose laid on an Approved
22 ga. (0.75 mm) steel deck. Dens Deck coverboard, 0.5 in. (25 mm) thick was loose laid on
insulation with joints staggered. BEMO Halter Clip and BEMO Hook Clip spaced 42 in. (1067
mm) o.c. were secured through roof insulation boards to the steel deck with two SFS Intec #14
Dekfast or SFS Intec #14-13 HWH (5/16 AF) Buttress Thread Dekfast Fasteners per clip. The test
sample construction alternated clips and clip/fastener combinations. The next rows of clips were
staggered 12 in, (305 mm) from previous clip locations in & continuous progression row to row.
BEMO 400 Standing Seam aluminum 15-3/4 in. (400 mm) wide panels, 0.040 in. (1.0 mm) thick,
were seamed together along the side laps and to the BEMO Hook and Halter clips with a BEMO
Power Seamer.

Test Results:  The test sample met the 90 psf (4.3 kPa) minimum FM Approvals requirement for
Class 1-90 windstorm classification. The construction failed during the incremental increase from
90 to 105 psf (4.3 to 5.0 kPa). Mode of failure was SFS Intec #14-13 HWH (5/16 AF) Buttress
Thread Dekfast Fasteners pull out from the deck.

3.2.4.4 Sample Nod; ACFoam-II roof insulation, 1.5 in. (38 mm) thick, was loose laid on an Approved
22 ga. (0.75 mm) steed deck. BEMO Hook Clip and 22 ga. (0,75 mm), 4 by 6 in. (102 by 152
mm) bearing plate spaced 42 in. (1067 mm) o.c. were secured through the roof insulation boards to
the steel deck with two SFS Intec #14 Dekfast or SFS Intec #14-13 HWH (5/16 AF) Buttress
Thread Dekfast Fasteners per clip. The test sample construction alternated clip/fastener
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combinations. The next rows of clips were staggered 12 in. (305 mm) from previous clip locations

and in a continuous progression row to row. BEMO 400 Galvanized Stee] Standing Seam 15-3/4

in. (400 mm) wide panels, 22 ga. (0.75 mm) thick were seamed together along the side laps and to
the BEMO Hook clips with a BEMO Power Seamer.

Test Results:  The test sample met the 90 psf (4.3 kPa) minimum FM Approvals requirement for
Class 1-90 windstorm classification. The constraction failed duzing the incremental increase from
90 to 105 psf (4.3 to 5.0 kPa). Mode of failure was SFS Intec #14-13 HWH (5/16 AF) Buttress
Thread Dekfast Fasteners pull out from the deck.

Sample No.5; Stesl deck construction same as 3.2.4.2 above, ACFoam-II roof insulation, 1.5 in.
(38 mm) thick, was loose laid on the deck. BEMO Halter Clip and BEMO Hook Clip spaced 42
in, (1067 mm were secured through a 22 ga. (0.75 nun), 4 by 6 in. (102 by 152 mm) bearing plate
and the roof insulation boards to the steel deck with two SFS Intec #14 Dekfast or SES Intec #14-
13 HWH (5/16 AF) Buitress Thread Dekfast Fasteners per clip. The test sample construction
alternated clips and clip/fastener combinations. The next rows of clips were staggered 12 in. (305
mm) from previous clip locations and in a continuous progression row to row. BEMO 400
Standing Seam aluminum 15-3/4 in. (400 mm) wide panels, 0.040 in. (1.0 mm) thick, were
seamed together along the side laps and to the BEMO Hook and Haiter clips with a BEMO Power
Seamer.

Test Results:  The test sample met the 105 psf (5.7 kPa) minimum FM Approvals requirement
for Class 1-105 windstorm classification. The construction failed during the incremental increase
from 105 to 120 psf (5.0 to 5.7 kPa). Mode of failure was seam disengagement from the BEMO
Hook clip.

Sample No.6; A 6 mil (0.15 mm) polyethylene vapor baryier was Loose laid on 22 ga, (0.75 mm)
steel deck. ACFoam-1I roof insulation, 2.0 in. (51 mm) thick, is mechanically secured through the
vapor barrier to the deck with SFS 2-7/8 Hex Plates and #14 Dekfast fasteners appliedata
contributory area of 4f¢ (0.37 m®) per fastener. BEMO Halter Clip and BEMO Hook Clip, spaced
42 in. (1067 mm), were secured through a 22 ga. (0.75 mm), 4 by 6 in. (102 by 152 mm) bearing
plate, vapor barrier, and roof insulation board to the steel deck with two SFS Tntec #14 Deldast or
SES Intec #14-13 HWH (5/16 AF) Buttress Thread Dekfast Fasteners per clip. The test sample
construction alternated clips and clip/fastener combinations. The next rows of clips were
staggered 12 in, (305 mm) from previous clip locations in a continuous progression row to row.
BEMO 400 Standing Seam aluminum 15-3/4 in. (400 mm) wide panels, 0.040 in. (1.0 mm) thick,
were seamed together along the side laps and to the BEMO Hook and Halter clips with a BEMO
Power Seamer.

Test Results:  The test sample met the 90 psf (4.3 KPa) minimum FM Approvals requirement for
Class 1-90 windstorm classification, The sample was disassembled after meeting the requirements
at the 90 psf increment to examine the insulation boards. No evidence of failure was observed.

S 108 of Flame

The fire tests from above the roof cover were conducted in accordance with ASTM E108-00
Spread of Flame Tests.

The wind velocity over the top of the standard panel was adjusted to 12 0.5 mph (5.3 + 0.2 m/s).
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Flame exposure; The flame was adjusted to 1400+50°F (760:£28°C) for the Class A tests. The
flame temperature was measured by a thermocouple located 1 in. (25.4 mm) above the surface of
the standard panel and 1/2 in, (13 mm) toward the flame source from the lower edge of the
standard panel. The flame was applied to each test panel for 10 minutes.

During and after the application of the flame, each panel was observed for the distance of
maximum flame spread, glowing brands and other damage.

Two 3-1/3 x 8 ft. (1.0 x 2.4 m) test samples were prepared, The components and sequence of
installation were as follows:

Sample No. 1 and 2:  BEMO 400 Standing Seam Metal Roof Panels, 15-3/4 in. wide, with a
Kynar 500 painted finish over the G-90 Galvanized steel were seamed together. A seam was
placed in the center of the test panel and secured to the plywood deck.

Test Results:  Flaming or glowing brands, lateral flame spread, displacement of portions of the
sample and exposure of the bottom panel skin from above were not observed during the tests. The
test sample met Class A at 5 in 12 slope.

FM Approval Foot Traffic Test

Tesling was conducted using the FM Approvals Resistance to Foot Traffic Test Apparatus to
evaluate the ability of the panel roof to resist simulated foot traffic without damage. There must be
no puncture of the roof panel or disengagement of the Japs.

A 200 1b (91 kg) load, which incorporates 2 3 in. (76 mm) square steel plate with rounded corners,
was imposed on the sample. The load was placed in the approximate center of the sample
(midspan) and adjacent to the side lap., The load was then removed. This cycle was repeated four
additional times, The roof panels were inspected for damage after the last cycle at the steel plate
interface.

Wind uplift sample No. 2 was tested for foot traffic resistance.

No damage to the roof panels or disengagement of the side lap on the test panels was observed
after the test.

Test FM Approvals Sjmulated Hail Damage Tests

Tests were conducted using the FM Approvals Simulated Hail Damage Test Apparatus to evaluate
the ability of the roof covers to withstand a hailstorm withont damage to the metal roofing.

For the severe hail damage tests, a 1-% in. (49 mm) diameter steel ball weighing 0.79 Ibs. (0.359
kg) was dropped on the test sample from a 17 ft 9-V4 in. (5.42 m) height through a 33-% in. (0.86
m) length of PVC pipe with a 2 in. (51 mm) inside diameter. This procedure was repeated several
times on various sections of the sample. After each drop the sample was inspected for damage to
the weatherproof metal roof pamels.

Alter each drop the sample is inspected and there must be no evidence of splitting, delamination or
rupture of the roof cover:

Page 7 of 23



FM APPROVALS
Project ID: 3013527

3.5.4 Two4x4ft (1.2 x 1.2 m) samples were prepared. The components and sequence of installation

were as follows:

3.5.4.1 Sample No.l: BEMO 305 22 ga. 0.0327 in. thick (including paint), 12 in. (305 mm) wide panels

with Kynar 500 painted finish over the G-90 Galvanized steel were seamed
together along the side laps and to the BEMO Hook clips.

TestResults:  No damage to the roof panel coating was cbserved after each drop of the
simulated hail impactor. The test sample met Class SH hail resistance.

3,5.4.2 SampleNo.2: BEMO 400 aluminum Standing Seam Metal Roof Panels, 0.040 in. (1.0 mm)

v

4.1

4.2

43

6.1

thick, 15-3/4 in. (400 mm) wide with Kynar 500 painted finish were seamed
together along the side laps and to the BEMO Hook and Halter clips.

Test Results:  No damage to the roof panel coating was observed after each drop of the
simulated hail impactor. The test sample met Class SH hail resistance.

MARKING

The manufacturer shall mark each individual roof panel (or each pallet or bundle of panels), each
package of clips, and each package of screws with at least one label containing, at minimum, the
manufactorer's name and product trade name, In addition, each package or container must be
marked with the FM Approval Mark and the words "Subject to the conditions of Approval as a
Class 1 roof panel (or “standing seam roof clip” or “roof fastener”, etc. as appropriate) as
described in the current edition of the FM Approval Guide™.

Markings denoting Approval by FM Approvals shall by applied by the manufacturer only within
and on the premises of manufacturing locations that is under the FM Approvals Facilities and
Procedures Audit program.

The manufactarer agrees that use of the FM Approvals name or Approval Mark is subject to the
conditions and limitations of Approval by FM Approvals. Such conditions and limitations must be
included in all references to Approval by FM Approvals,

REMARKS

The securement of the roof system must be enhanced at the building comers and perimeter as
outlined in FM Global Propsrty Loss Prevention Data Sheet 1-31,

FACILITIES AND PROCEDURES AUDITS

A Pacilities and Procedures Audit of the following facilities has indicated that BEMO USA has
the necessary equipment, facilities, personnel, and quality controls to fabricate standing seam
metal roof system as listed in this report in accordance with the FM Approval requirements:

BEMO USA, Mesa, AZ
GAF, Mount Vernon, IN
SFS Intec, Wyomissing, PA
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The BEMO USA manufacturing locations are subject to periodic audit inspections to determine
that the quality and uniformity of the materials have been maintained and will provide the same
level of performance as originally Approved. The facilities and quality control procedures in place
have been found to be satisfactory to manufacture product identical to that examined and tested as
described in this report.

MANUFACTURER'S RESPONSIBILITIES

To assure compliance with his procedures in the field, the manufacturer shall supply to the roofer
such necessary instruction or assistance required to produce the desired performance achieved in
the tests.

The manufacturer shall notify FM Approvals of any planned change in the Approved product,
prior to general sale or distribution, using Form 797, Approved Product Revision Report.
DOCUMENTATION

The following documents describe the BEMO 305/400 Standing Seam Metal Roof System and are
filed under 3.1, 3013527.

Document Issue or Revision | Description

BEMO USA - BEMO 305/400 January 185, 2001
See F&PA Manual BEMO USA BEMO 305/400 Pane} Specifications
(January 2003 )
BEMO USA - BEMO 305/400 Febraary 2001
Installation, Flashings, & Detail BEMO 305/400 Installation Manual
Guide

See F&PA Manual BEMO USA
(January 2003 )

BEMO USA - Quality Manual January 25,2001 | BEMO 305/400 Quality Control
See F&PA Manual BEMO USA | (Rev 6) Information

(January 2003 )
F&PA Manual BEMO USA at January 2003 Vapor Barrier
GAF Materials Corporation
F&PA Manual BEMO USA at January 2003 Fastener
SFS Intec

CONCLUSIONS

The results indicate that BEMO 305/400 Standing Seam Metal Panel Roof Systems meet the FM
Approvals Standard 4471 requirements when used in the manner as stated below:

Approved steel roof deck 18, 20 or 22 gauge [0.0474, 0.0358 or 0.0295 in. (1.20, 0.91 and 0.75
mm) thick], 1.5 in. (38 mm) deep, meeting ASTM Designation A1008/A1008M-01a SS Grade 80
or ASTM Designation A653/A653M-01a Grade SS Grade 80 (Mill certification to the building
owner or designated representative required) is secured to min 0.25 in. (6.4 mm) thick steel purlins
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or structural steel supports spaced max 6 ft 0 in. (1828 mm) c.c. with SFS Intec 12-24 x 1-1/4
Impax 45 or Impax 5 fasteners max 6 in. (150 mm) o.c. at each purlin or structural support. Deck
side laps are secured with SFS Intec 1/4-14 x 7/8 Lap Tek fasteners max 30 in. (760 mm) o.c.
Approved polyisocyanurate roof insulation, min 1.5 in. (38 mm) thick, optional, is loose laid over
deck, Optional cover board, min. ¥ in, (13 mm), of Approved wood fiberboard, Dens Deck, Type
X gypsum or min, 7/16 in. (11 mm) OSB is loose laid over polyisocyanurate roof insulation.
Optional, Approved vapor retarder or min 0.004 in. (0.1 mm) thick polyethylene sheet loose laid
over substrates or GAF Storm Guard HT is adhered to the roof insulation. BEMO Halter Clip or
BEMO Hook Clip, spaced 30 in. (762 mm) o.c. is secured through roof insulation boards if
preseat, to the steel deck with two SFS Intec #14 Dekfast or SFS Intec #14-13 HWH (5/16 AF)
Buttress Thread Dekfast Fasteners per clip. The next rows of clips are staggered 12 in. (305 mm)
from previous clip locations in & continuous progression row to row. A 22 ga. (0.75 mmi), 4 by 6
in. (102 by 152 mm) bearing plate is required between clip and polyisocyanurate roof insulation.
BEMO 305 Aluminum Standing Seam, 12 in. (305 mm) wide panels, 0.040 in. (1.0 mm) thick,
installed perpendicular to steel deck are seamed together along the side laps and to the BEMO
Hook or Halter clips with the BEMO Power Seamer. Meets Class 1-180.

Approved steel roof deck, 18, 20 or 22 gauge [0.0474, 0.0358 or 0.0295 in. (1.20, 0.91 and 0.75
mm) thick] 1.5 in. (38 mm) deep, meeting ASTM Designation Specification A653/A653M-01a
Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) Grade 33 is secured to min 0.25
in. (6.4 mm) thick steel purlins or structural steel supports spaced max 6 ft 0 in. (1828 mm) o.c.
with SFS Intec 12-24 x 1 1/4 Impax 45 or Impax 5 fasteners max 6 in. (150 mm) o.c. at each
purlin or structurel support. Deck side laps are secured with SFS Intec 1/4-14 x 7/8 Lap Tek
fasteners max 36 in. (915 mm) o.c. Approved polyisocyanurate roof insulation, min 1.5 in. (38
mm) thick, optional, is loose laid over deck. Optional cover board, min. % in. (13 mm), of
Approved wood fiberboard, Dens Deck, Type X gypsum or min. 7/16 in. (11 mm) OSB is loose
laid over polyisocyanurate roof insulation. Optional Approved vapor retarder or min 0.004 in. (0.1
mm) thick polyethylene sheet is loose laid over substrates or GAF Storm Guard HT is adhered to
the roof insulation. BEMO Halter Clip or BEMO Hook Clip, spaced 36 in. (762 mm) o.c. is
secured throngh roof insulation boards if present, to the steel deck with two SFS Intec #14
Dekfast or SFS Intec #14-13 HWH (5/16 AF) Buttress Thread Dekfast Fasteners per clip. A 22 ga.
(0.75 mm), 4 by 6 in. (102 by 152 mm) bearing plate is required between clip and
polyisocyanurate roof insulation, The next rows of clips are staggered 12 in. (305 mm) from
previous clip locations in a continuous progression row to row. BEMO 400 Aluminmum Standing
Seam 15-3/4 in. (400 mm) wide panels, 0.040 in. (1,0 mm) thick, installed perpendicular to steel
deck are seamed together along the side laps and to the BEMO Hook or Haiter clips with the
BEMO Power Seamer. Meets Class 1-120.

Steel roof deck construction same as 9.1.2 above. Approved polyisocyanurate roof insulation, min
1.5 in, (38 mum) thick, optional, is loose laid over deck. Optional Approved vapor retarder or min
0,004 in. (0.1 mm) thick polyethylene sheet loose laid over substrates or GAF Storm Guard HT is
adhered to the roof insulation,. BEMO Halter Clip or BEMO Hook Clip, spaced 42 in. (1066 mm)
0.0., is secured through roof insulation boards if present, to the steel deck with two SFS Intec #14
Dekfast or SFS Intec #14-13 HWH (5/16 AF) Buttress Thread Dekfast Fasteners per clip. A 22 ga.
(0.75 mm), 4 by 6 in, (102 by 152 mm) bearing plate is required between clip and roof insulation.
The next rows of clips are staggered 12 in. (305 mm) from previous clip locations in a continuous
progression row to row. BEMO 400 Aluminum Standing Seam 15-3/4 in. (400 mm) wide panels,
0.040 in, (1.0 mm) thick, installed perpendicular to steel deck are seamed together along the side
laps and to the BEMO Hook or Halter clips with the BEMO Power Seamer. Meets Class 1-105.
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Steel roof deck Approved by FM Approvals, 18, 20 or 22 gauge [0.0474, 0.0358 or 0.0295 in. (1.20,
0.91 and .75 mm) thick] is installed per the steel deck listing in the currcat edition of the FM
Approval Guide. Same as 9.1.3 above except roof insulation optional, min. '4 in. (13 mm)
Approved Type X gypsum, wood fiber board, Dens Deck, or min. 7/16 in. (11 mm) OSB cover
board is loose 1aid over substrate. Meets Class 1-90.

Steel roof deck Approved by FM Approvals, 18, 20 or 22 gauge [0.0474, 0.0358 or 0.0295 in. (1.20,
0.91 end 0.75 mm) thick] is installed per the steel deck listing in the current edition of the FM
Approval Guide. Approved polyisocysmatz roof insulation, min 1.5 in. (38 mm) thick, optional, is
Toose laid over deck. Optional cover board, min. % in. (13 mm), of Approved wood fiberboard, Dens
Deck, Type X gypsum or min. 7/16 in, (11 mm) OSB is loose laid over polyisocyanurate roof
insulation, Optional Approved vapor retarder or min 0.004 in. (0.1 mm) thick polyethylene sheet
loose 1aid over substrates or GAF Storm Guard HT is adhered to the roof insulation. BEMO Hook
Clip, spaced 42 in. (1066 mm) 0.c., is secured through roof insulation boards if present, to the steel
dock with two SFS Intec #14 Dekfast or SFS Intec #1413 HWH (5/16 AF) Butiress Thread Dekfast
Fastensrs per clip, A 22 ga. (0.75 mm), 4 by 6 in. (102 by 152 mm) bearing plate is required

between clip and polyisocysnurate roof insulation, The next rows of clips are staggered 12 in, (305
oam) from previous clip locations in a continuous progression row to row.  BEMO 400 AZ50
Galyalume steel or G-90 Galvanized stee] Standing Seam Roof Panel, 22 ga. (0.75 mm), 15-% in.
(400 mm) wide panels, installed perpendicular to the steel deck are scamed together along the side
laps and to the BEMO Hook clips with the BEMO Power Seamer. Meets Class 1-90.

Steel roof deck same as 9.1.5 above. Approved vapor retarder or min 0,004 in. (0.1 mm) thick

sheet is loose laid over deck, Optional, Approved polyisocyanurate roof insulation, min
2.0 in. (51 mm) thick, is presecured to the deck at 4.0 ft * (0.37m ) max contributory area per
fastener or loose laid and min. % in. (13 mm), Approved Dens Deck, Type X gypsum or min. 7/16
in. (11 mm) OSB coverboard is presecured through the insulation board to the deck at 4.0 fi *
(0.37m ) max contributory area per fastener. See listings in the Insulation and Fastener Tables for
Approved Glass and Organic Feit Built Up Roofs for Approved insulation, fastencr end plate
combination. Optional GAF Storm Guard HT is adhered to the roof insulation. BEMO Halter Clip
or BEMO Hook Clip, spaced 42 in, (1066 mm) o.c., is secured through roof insulation/cover boards
to the steel deck with two SFS Intec #14 Dekfast or SFS Intec #14-13 HWH (5/16 AF) Buttress
Thread Dekfast Fasteners per clip. A 22 ga. (0.75 mm), 4 by 6 in. (102 by 152 mm) bearing plate is
required between clip and polyisocyamurate roof insulation. The next rows of clips are staggered 12
in. (305 mm) from previous clip locations in a continuous progression row to row. BEMO 400
Alurminnm Standing Seam 15-3/4 in. (400 mm) wide pancls, 0,040 in. (1.0 mm) thick and BEMO
Hook or Halter clip, or BEMO 400 AZ50 Galvalume steel or G-90 Galvanized steel Standing Seam
15-3/4 in. (400 mm) wide panels, 22 ga, (0.75 mm) and BEMO Hook clip, installed perpendicular to
steel deck, are seamed together along the side laps and to the BEMO Hook or Halter clips with the
BEMO Power Seamer. Meets Class 1-90.

BEMO USA BEMO 305/400 Standing Seam Metal Panel Roof System panels meet Class 1-SH hail
damage requirements.

BEMO USA. BEMO 305/400 Standing Seam Metal Panel Roof Sysiem Panels meet Class 1A Fire
Classification when installed at a maximum roof slope of 5 in 12 (42%).

Tests show that the tested roof constructions in and of themselves would not create » need for
sutomatic sprinklers,
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95  Approval is effective when the Approval Agreement is signed and received by FM Approvals.

96  Continued Approval will depend upon satisfactory field experience and periodic Facilities and

Procedures Audits.

TESTING SUPERVISED BY: G. K. Daday

PROJECT DATA RECORD: J.I. Number 3013527

ORIGINAL TEST DATA: PDR for J.I. 3013527

ATTACHMENTS: Appendix A - Itustration 1 to 11
BEMO USA Panel System Drawings

REPORT BY: REPORT REVIEWED BY:

! (] /P ”- /Z_\-S"/

' U -

G. K. Daday P. J. Smith

Engineer - Materials Group Technical Team Manager - Materials Group
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Appendix A Hustration 2
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Appendix A Iustration 3

18 GA. STANLESS STEEL
/|

18 GA GALV. BASE

EMO_SLIDING HOOK CLIP

—

3 1/2" CLIP MOVEMENT

3/12/98 REV. 0
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Appendix A Illustration 6
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Appendix A Thustration 7
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Appendix A Rlustration 8
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Appendix A Tlustration 9
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MATERIAL: 22 GA. GALV
STEEL

Appendix A Mustration 10
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Appendix A Tllustration 11
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