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Test Type: UL 580 – Construction No: 588 

 
Testing Authority: Underwriters Laboratories 

 
Test Name: Wind Uplift 

 
Test Date:  

 
Test Completed By: Greg Rezek 

 
Testing Laboratory Underwriters Laboratories 

 
Panel Type: 1 ½ in Mechanical Lock w/ Clip 

 
Panel Width: 16“ 

 
Clip Spacing: 36“ 

 
Decking Construction: 5/8“ Plywood 

 
 
Object:   The Object of this investigation was the classification, 

for uplift purposes, of the panel identified above.  The 
Classification is to be authorized for any Manufacturer 
who purchases a rollformer capable of forming the 
above profiles, from Schlebach, Inc. and requests 
classification. 

 
The object of this investigation was to develop test data with 
respect to the uplift resistance, per UL 580, of roof deck 
constructions utilizing the specific metal roof  deck panels and 
roof deck fasteners (panel clips) where used, identified above.  This 
developed data can be used as a basis for the promulgation of 
Classification upon subsequent submittal by various 
manufacturers that demonstrate their ability to produce the same 
product(s). 
 
The said manufacturer will have purchased rollforming equipment 
from your company, Schlebach Inc which is identical to the 
equipment which was used to manufacture the panels which are 
described in this report. 
 
At the test sponsor’s request after the UL 580 test was 
completed for each assembly the assembly was tested in 
accordance with the UL 1897 Standard. 
 
Description of  Materials 
 
The materials used for the wood deck and supports together with 
the fasteners are as follows. 
 
Peripheral Supports – The supports used at the periphery of the 
test assemblies were 2 in by 10 in lumber no.2 grade. 
Wood Joists – The joists were 2 inch by 10 inch, no. 2 grade 
lumber. 
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Joist Hangers – The hangers used at the ends of the joists 
for support and attachment to the peripheral supports were seat 
type. Fabricated from no. 18 MSG coated steel. 
 
Fasteners (Screws) The fasteners used to attach the peripheral 
supports to the test frame were 5/8 inch machine bolts.  Fasteners 
used to attaché the joist hangers to the peripheral supports and 
the joist hangers were coarse thread, No. 2 Phillips Drive Bugle 
head, steel screws 2 1/2 inch long.  Fasteners used to attach the 
plywood decking to the joists and peripheral supports were the 
same type as those used for the joist hangers. 
 
Roofing Felt – The felt used over the plywood deck was a 30lb 
type. 
 
Description of Materials for Roof Panels 
 
The Metal Roof Deck Panels and Clip Panels where used in each 
assembly were used as follows: 
 
Metal Roof Deck Panels – The panels used n Test Assembly No. 2 

were 16 in wide and 1 ½ inch high at the female rib. Hey were 
fabricated from No. 24 MSG coated steel.  The pae3nl is 
identified as 1 ½ inch Mechanical Lock by the test sponsor. 

 
Roof Deck Fasteners (Panel Clips) – The panel clips used at the 

aides of the panels for attachment of the panels to the 
plywood decking were a two part assembly consisting of a 
base and an upper tab.  The base was 5 inch long and has a ¾ 
inch horizontal leg and a ¾ inch vertical leg.  The base was 
fabricated from No. 18 MSG thick coated steel.  The upper 
tab was 1 ¾ inch wide and  11/2 inch  high and was formed to 
fit over the vertical leg of the base and the male rib of the 
panel.  The upper tab was fabricated from no. 23 MSG thick 
coated steel.  The clips are identified as “Standing Seam 
Clips” by the test sponsor. 

 
Fasteners (Screws) The fastener used to attach the panel clips to 

the plywood decking were no. 10 – 12 by 1 in long.  No.2 
Phillips Drive, wafer head, coated steel screws.  Fasteners 
used at the peripherary of the assembly were the same type. 

 
CONSTRUCTION OF TEST ASSEMBLIES: 
 
The Roof Deck Assemblies were constructed in the test frame in 
accordance with the methods indicated by the submitter. 
 
The wood deck sub-assemblies were constructed in the same 
manner, for all three constructions, as follows: 
 
The 2 in. by 10 in. peripheral supports were located adjacent to 
the walls of the test frame and fastened to them using 5/8 in. 
machine bolts driven through the lumber into machine nuts welded 
to the steel frame.  The supports formed a continuous shelf 
around the test frame.  The joist hangers were installed at a 
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spacing of .24 in. oc. using the No. 8 by 1 ½ in. coarse thread 
screws driven into the peripheral supports.  The joists were then 
slipped into the joist hangers and fastened to them using the No. 
8 screws with three screws used on each side of each joist. 
 
The plywood deck was installed in the assembly using the No. 8 by 
2 ½ in. long coarse thread screws driven into the joists with the 
screws spaced 6 in. oc. At the butt ends and 12 in. oc. in the field.  
The decking was attached to the peripheral supports using the No. 
8 screws spaced 6 in. oc. Throughout.  All joints were then sealed 
with a one part sealant feathered out from the joint.  A layer of 
felt was placed over the plywood deck and fastened to it using 
staples in a random spacing.  A layer of plastic sheeting was then 
placed over the felt. 
 

INSTALLATION OF ROOF DECK PANELS 
 
A full length panel cut to a width of approximately 3 in. and with 
the male rib intact was placed in the assembly adjacent to the 
south wall of the test frame.  Panel clips were slipped over the 
male rib of the panel at a spacing of 36 in. oc. and fastened to the 
plywood deck using two No. 10-12 wafer-head screws for each clip.  
A full width panel, 10 ft. long was placed in the assembly 
adjacent to the first panel with the female rib snapped over the 
male rib of the first panel and including the upper tab of the panel 
clips.  The panel clips were fastened to the plywood deck in the 
same manner as for the first panel.  A total of six more full width, 
10ft. long panels were installed in the assembly in the same 
manner as used for the first panel section.  A final section of 
panel, 10 ft. long and cut to a width of approximately 8 in. with 
the female rib intact was installed in the assembly with the rib 
snapped over the male rib of the previous panel.  The panels were 
then fastened at their periphery with the fasteners spaced 6 in. 
oc. at the north and south walls and with four fasteners used at 
the panel ends. 
 
TEST RECORD GENERAL 
 
UPLIFT TESTS: 
 
The uplift tests were conducted in accordance with the Standard 
UL580 entitled “Tests for Uplift Resistance of Roof assemblies”. 
 
Method 
 
The standard test equipment of Underwriters Laboratories, Inc. 
for roof deck constructions was used for each uplift test. 
 
Four deflection targets were mounted on top of the central panel 
for each assembly; at the panel mid-span (one between the ribs and 
one over a rib), and at the panel quarter span (one between the 
ribs and one over a rib). 
 



 222
Throughout eas test, observations were made of the 
control of positive and negative pressures and of the behavior of 
the top and under surfaces of the assembly. 
 

Results 
 
General Notes—The action of the roof decks upon application of 
the steady pressures (Phases I, II, IV, and V) was upward bowing 
between points of attachment with the purlins following the same 
pattern. 
 
The action of the joists and panels during the oscillating period 
of the tests (Phase III) was a rising and setting of the members.  
The degree to which the members deflected during each Phase can 
be determined from the readings preceding the specific test notes.  
All dimensions cited in the specific test notes are approximate. 

 
“1-1/2 IN. STANDING SEAM” 

 
30 lb/ft² Uplift 

 
Deflection In Inches 
 
TARGET LOCATIONS 

PHASE ¼ Span 
Panel Over 

Ribs 

Mid-Span 
Panel Over 

Rib 

¼ Span 
Panel 

Between 
Ribs 

Mid-Span 
Panel 

Between 
Ribs 

I 0.14 0.22 0.60 0.89 
II 0.28 0.37 0.95 1.36 
III     

Minimum 0.28 0.37 1.02 1.34 
Maximum 0.33 0.43 1.05 1.49 

IV 0.22 0.32 0.82 1.17 
V 0.40 0.48 1.21 1.67 

 
Specific Test Observations 

Phase I – The panels are bowing between the ribs approximately 2/5 
to ½ the height of the ribs.  The ribs are bowing lengthwise 
slightly.  No changes are observed on the undersurface. 
 
Phase II – The panel bowing has increased from that observed 
during Phase I to approximately 2/3 the height of the ribs.  The 
ribs are also bowed and curved lengthwise to a greater extent 
than Phase I and there is some rotation present.  On the 
undersurface, there are no changes observed.  The plywood is 
tight against the upper surface of the joists.  
 
Phase III – At 18 min., the assembly is in a breathing motion with 
the panels moving in the areas between the ribs from a maximum of 
approximately 2/3 the height of the ribs to approximately ½ the 
height of the ribs.  The ribs are also moving lengthwise with some 
rotation present.  There is little change in position at pressure 
changes.  On the undersurface, the joists are moving and bowing 
slightly with the plywood tight against the upper surface of the 
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joists.  At 65 min., no changes are observed in the condition or 
action of the assembly from the previous Phase III observations.  
At the end of Phase III, the assembly has returned about to pre-
test conditions but with some residual bowing present in the panel 
flat areas between the ribs.  There are some dished areas present 
but there are no sharp creases in the flat areas of the panels.  
The ribs appear intact with no change.  On the undersurface, the 
plywood is tight against the upper surface of the joists. 
 
Phase IV – The panels are bowing about the same as observed 
during Phase I. 
 
Phase V – The panel bowing between the ribs is about the same as 
observed during Phase III maximum pressure.  The ribs are bowed 
more than observed during Phase III maximum pressure and are 
curved about the same as the Phase.  There are slight wrinkled 
areas present in the flat areas of the panels adjacent to the ribs.  
On the undersurface the joists are bowing to a greater extent 
than observed during Phase III maximum pressure.  The plywood is 
tight against the upper surface of the joist. 
 
Phase IV – The panels are bowing about the same as observed 
during Phase I. 
 
Phase V – The panel bowing between the ribs is about the same as 
observed during Phase III maximum pressure.  The ribs are bowed 
more than observed during Phase III maximum pressure and are 
curved about the same as the Phase.  There are slight wrinkled 
areas present in the flat areas of the panels adjacent to the ribs.  
On the undersurface the joists are bowing to a greater extent 
than observed during Phase III maximum pressure.  The plywood is 
tight against the upper surface of the joists. 
 
Post Test – At the end of the Class 30 test, the assembly has 
returned about to pretest conditions with slight residual bowing 
present in the flat areas of the panels between the ribs.  There 
are also some slight wrinkles or dished area present in the flat 
areas of the panels.  The ribs are curved about the same as prior 
to the start of the Class 30 test.  On the undersurface.  The 
plywood is tight against the upper surface of the joists.  The 
joists are bowing slightly. 
 

60 lb/ft² Uplift 
Deflection In Inches 
TARGET LOCATIONS 
PHASE ¼ Span 

Panel Over 
Ribs 

Mid-Span 
Panel Over 

Rib 

¼ Span Panel 
Between Ribs 

Mid-Span 
Panel 

Between Ribs 
I 0.19 0.22 0.85 1.26 
II 0.42 0.46 1.30 1.83 
III     

Minimum 0.49 0.32 1.37 1.86 
Maximum 0.59 0.64 1.50 2.07 

IV 0.34 0.42 1.10 1.56 
V 0.61 0.65 1.57 2.12 
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Specific Test Observations 
 
Phase I – The panel bowing is approximately ½ the height of the 
ribs.  Other conditions are about the same as observed during 
Phase III maximum pressure, Class 30. 
 
Phase II – The panel bowing has increased from that observed 
during Phase I with a maximum bowing of the area between the ribs 
about even with the upper surface of the ribs in one or two panels.  
The ribs are rotated to a greater extent than observed during 
previous Phases. They are also curved slightly.  They are wrinkles 
which are more noticeable adjacent to the ribs than observed 
during previous Phases.  The location of the panel clips is more 
noticeable.  On the undersurface, the plywood is tight against the 
upper surface of the joists.  The joists are bowing about the same 
as observed during Phase V 30. 
 
Phase III – At 14 min, the assembly is in a breathing motion with a 
magnitude of bowing both at minimum and maximum pressures 
greater than observed during Phase III Class 30.  The maxi8mum 
bowing is about even with the upper surface of the ribs with the 
minimum approximately ¾ the height of the rib.  Wrinkles adjacent 
to the ribs are much more noticeable.  The ribs are rotated and 
curved more than observed previously.  On the undersurface, the 
joists are moving and bowing to a grater extent than observed 
during Phase III maximum or minimum pressures.  The plywood is 
tight against the upper surface of the joists.  In some areas it 
appears that the plywood is raised slightly from the upper surface 
of the joists.  At 58 min., the assembly is in a breathing motion 
with the magnitude of bowing and movement about the same as 
observed during the previous Phase III observation.  The wrinkle 
areas appear to be more noticeable than the previous Phase III 
observations.  Also, the ribs appear to be rotated slightly more.  
The wrinkles do not appear to be extending upward into the 
vertical segment of the ribs.  On the undersurface, the conditions 
are about the same as observed previously.  At the end of Phase 
III, the assembly has returned about to pre-test conditions but 
with the residual bowing greater than observed prior to the start 
of the Class 60 test.  Also, the ribs are rotated slightly more and 
there are more noticeable dished areas present in the flat areas 
of the panels adjacent to the ribs.  On the undersurface, the 
joists have returned to above pre-test conditions.  They plywood is 
tight against the upper surface of the ribs with some areas away 
slightly. 
 
Phase IV – The panel bowing has increased from that observed 
during Phase IV and is about the same as observed during Phase III 
maximum pressure.  The wrinkles adjacent to the ribs appear to be 
more defined however, on the undersurface the joists are in about 
the same condition as during Phase III maximum pressure. 
 
Phase V – The assembly is in about the same conditions as observed 
during Phase III with the panels raised slightly higher than that 
Phase.  The wrinkles are slightly more noticeable. 
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Post Test – At the end of the Class 60 test, the assembly has 
once again returned about to pre-test conditions but with residual 
bowing greater and with the wrinkle more defined and more 
numerous than prior to the start of the Class 60 test.  On the 
undersurface, the joists returned about to pre-test conditions 
with the plywood basically tight the upper surface of the joists.  
At the one area mentioned previously, the plywood is away from the 
upper surface of the joists to the same extent as observed 
previously. 
 

90 lb/ft² Uplift 
Deflection In Inches 
TARGET LOCATIONS 

PHASE ¼ Span 
Panel Over 

Ribs 

Mid-Span 
Panel Over 

Rib 

¼ Span Panel 
Between Ribs 

Mid-Span 
Panel 

Between Ribs 
I 0.34 0.36 1.21 1.70 
II 0.65 0.72 1.75 2.36 
III     

Minimum 0.60 0.62 1.66 2.23 
Maximum 0.66 0.71 1.74 2.56 

IV 0.44 0.48 1.39 1.91 
V 0.84 0.85 1.95 2.60 

 
Specific Test Observations 
 
Phase I – The condition of the assembly is about the same as 
observed during Phase IV Class 30. 
 
Phase II – The panel bowing has increased from that observed 
during Phase I and is greater than observed during Phase V Class 
60.  The center of the area between the ribs is about even or 
slightly over the tops of the ribs in some panels.  The ribs are 
rotted slightly more than observed during previous Phases.  The 
wrinkles adjacent to the ribs are more defined and more numerous.  
On the understate the joists are bowing to a greater extent than 
observed during Phase V Class 60.  The plywood is tight against 
the upper surface of the joists except in the area as noted.  The 
clips are more noticeable than observed previously.  There are 
slight wrinkles in some vertical pieces of the ribs. 
 
Phase III – At 15 min., the assembly is in a breathing motion with 
the magnitude of bowing about the same as observed during Phase 
V at maximum pressure and slightly less at minimum pressure.  The 
ribs are bowing to a greater extent than observed during Phase II.  
The wrinkles adjacent to the ribs are more defined with little 
change in configuration at pressure changes.  The joists are 
bowing about the same as observed during Phase III Class 60 with 
slight movement present. All fasteners appear to be holding but 
the plywood tight against the upper surface of the joists except in 
the one area previous Phases.  At 57 min., the assembly is in a same 
condition as observed during previous Phase III observations.  At 
the end of Phase V, the residual bowing is greater with slight 
rotation and curving present.  The locations of the clips are more 
defined.  The wrinkles are basically out of the areas adjacent to 
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the ribs.  On the undersurface, the purlins have returned about 
to pre-test conditions.  The area with the opening is about the same 
as prior to the start of the Class 90 test. 
 
Phase IV – The condition of the assembly is about the same as 
observed during Phase II. 
 
Phase V – The panel bowing has increased from that observed 
during Phase IV with the maximum bowing approximately 1 ½ times 
the height of the ribs at the center areas.  The ribs are rotated 
slightly more than observed previously with wrinkles extended 
upward into the vertical segments of the ribs from the side 
wrinkles.  The clip locations are more obvious.  On the 
undersurface, the plywood appears to be slightly away from the 
upper surface of the deck in more areas than observed previously.  
The plywood at the dished area is opened slightly more than 
observed previously. 
 
Post Test – At the end of the Class 90 test, the assembly 
returned about to pre-test conditions with the residual bowing 
slightly greater at the start of the Class 90 test.  The locations 
of the panel clips are more obvious than prior to the start of the 
Class 90 test.  Slight wrinkles still remain in the assembly 
adjacent to the ribs. The plywood was in most areas tight against 
the upper surface of the joists but with some openings  present.  
These openings were slight with the exception of the one area 
mentioned previously toward the east wall at eth center in the 
first joist.  The assembly is considered to have attained a Class 
90 uplift rating. 
 
UPLIFT RESISTANCE PROPERTIES: 
 
UL580 
 
It is judged that the Roof Deck Assemblies, constructed of the 
materials and in the manner herein described will afford a Class 
90 uplift test.  Three new constructions will be described as the 
result of this uplift test program.  They are identified as follows: 
 

Construction No. 588 which will utilize “1 ½ in. Standing Seam” 
panels 

UL 1897 
 
It is further judged that the Roof Deck Assembly constructed of 
the materials and in the manner described in Test Assembly No. 2, 
has attained a 105 psf uplift rating.  The mode of failure was 
buckling of the side ribs. 
 
Secondary supports, (beams, purlins, joists, bulb tees, lateral 
bracing, etc.) connections of these assemblies to the main 
structural members, (girders, columns, etc.) and construction 
details along the edges of the roof or around roof opening (sky 
light panels, mechanical equipment, chimneys, etc.) have not been 
evaluated. 
 



 227
PRACTICABILITY: 
 
The materials used in the test assemblies can be readily installed 
by qualified workmen with tool and methods commonly used for 
construction work of a similar nature. 
 
The materials and installation procedures described in this Report 
are judged to be significant factors in the uplift resistance of the 
constructions. 
 
CONFORMITY: 
 
The assemblies were tested in accordance with the Standard UL 
580 entitled “Test for Uplift Resistance of Roof Assemblies” and 
the Standard UL 1897 entitled “Uplift Tests for Roof Coverings 
Systems”. 
 
CLASSIFICATION AND FOLLOW-UP SERVICE: 
 
The Metal Roof Deck Panels and Panel Clips, described herein, are 
judged to be eligible for Classification and Follow-Up Service of 
Underwriters Laboratories, Inc.  Under the Service, a 
manufacturer who is capable of manufacturing any of the panels 
described herein is authorized to use the Laboratories 
Classification Marking on such products which comply with the 
follow-Up Service Procedure and other applicable requirements of 
Underwriters Laboratories, Inc.  Only those products which 
properly bear the Laboratories Classification Marking are 
considered as Classified by Underwriters Laboratories, Inc. 
 
The Classification Marking to be used on the Metal Roof Deck 
Panels is illustrated below: 
 

METAL ROOF DECK PANELSS 
CLASSFIED BY 

UNDERWRITERS LABORATORIES INC 
AS TO UPLIFT RESISTANCE ONLY 

CLASS 90 
AS SHOWN BY CONSTRUCTION NO 588 

 
The Classification Marking to be used on the panel clips is 
illustrated below: 
 

ROOF DECK FASTENERS 
CLASSIFIED BY 

UNDERWRITERS LABORATORIES INC 
AS TO UPLIFT RESSISTANCE ONLY 

CLASS 90 
AS SHOWON BY CONSTRUCTION NO 588 

 
SUMMARY: 

 
The Roof Deck Constructions shown in D587, D588, and D589 
described below will serve to summarize the results of the data 
developed during this preliminary investigation.  We have reserved 
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Construction Nos. 587, 588, and 589 for these assemblies.  
When there are Classified panels and panel clips available for 
these assemblies. We will establish the above and establish 
Classification for your panels and panel clips. 
 
 
File NC4291-1,4,5 
          Date: 
Guide TGKXX        D588-B Card 
Roof Deck Constructions 
 
 
Part 2 – Description Of Numbered Items 
Construction No. 588 
Uplift – Class 90 
 
        Fire Not Investigated 
 

1. Metal Roof Decks Panels – No. 24 MSG thick coated steel; 
width 16 in. wide, rib height 1 ¾ in at the female rib.  Panels 
continuous over three or more spans with no end-laps.  A 
bead of sealant may be used at panel ribs. 

 
Future Classified Company – Panel Name Standing Seam 
Profile 

 
2. Roof Deck Fasteners (Panel Clips) – Two part assembly; base 

6 in. long with a ¾ in. horizontal leg and a ¾ in. vertical leg.  
Fabricated from No. 18 MSG coated steel.  Upper tab 1 /34 in. 
wide and 1 ½ in. high formed to fit over leg of base the male 
rib of panel.  Upper tab fabricated from No. 24 MSG coated 
steel. 

 
Future Classified company – Clip Name 

 
3. Panel Fasteners (Screws) – Fasteners used to attach the 

panel clips to the plywood deck were No. 10-12 by 1 in. long, 
No. 2 Phillips Drive wafer head plated steel screws.  Two 
screws used per clip. 

 
4. Plywood Deck – Nominal 5/8 in. 1(19/32 in. actual) plywood, 

APA rated.  Fastened to supports (joists) using No. 8 by 2 ½ 
in. long, No. 2 Phillips Drive, coarse thread, bugle head, 
steel screws.  Spaced 6 in. oc. At the butt ends and 12 in. oc. 
In the field.  All joints to be sealed with a one part urethane 
sealant feathered out from the joint. 

 
5. Joists – Graded dimensional lumber, No. 2 or better.  Spaced 

24 in. oc. Max. 
 

6. Joist Hangers – (Not Shown) No. 18 MSG coated steel, open 
seat type. 

 
7. Roofing Felt – No. 30 organic or glass fiber felt installed per manufacturer’s 

instructions. 
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