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Topics

• MRCA/NRCA-joint research:
– Fastener pull-out testing
– MB sheet testing

• Steel roof decks/seam-fastened systems
• Moisture in concrete roof decks
• ASTM and ICC developments
• Questions
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MRCA/NRCA-joint research:
• Fastener pull-out testing
• MB sheet testing
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Fastener pull-out testing
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Terminology -- Steel roof decks 
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Tested fastener locations

Fastener in flange Fastener in rib Fastener in web
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Other test parameters
Steel deck types:
• 22 ga., 1½-in.-thick, Type B-deck
• 20 ga., 3-in.-thick, Type N-deck (Type 3DR)
Fastener types:
• All-purpose fastener (#14)
– Published pull-out values: 
• 22 ga.: 315 lbf at 33 ksi and 480 lbf at 80 ksi
• 20 ga.: 420 lbf at 33 ksi and 615 lbf at 80 ksi

• Heavy duty fastener (#15)
– Published pull-out values: 
• 22 ga.: 595 lbf at 33 ksi and 650 lbf at 80 ksi
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Test set-up and equipment
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Test data
22 ga., 1½-in.-thick, Type B deck

All-purpose Fastener (#14)
Average value 10 pull-out tests

Fastener in flange Fastener in rib Fastener in web
637.4 lbf 561.1 lbf 556.2 lbf

Published pull-out value is 315-480 lbf

Tested fastener in rib value is 88 % of fastener in flange value
Tested fastener in web value is 87% of fastener in flange value
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Fastener in flute
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Test data
22 ga., 1½-in.-thick, Type B deck

Heavy Duty Fastener (#15)
Average value 10 pull-out tests

Fastener in flange Fastener in rib Fastener in web
761 lbf 680.9 lbf 674.8 lbf

Published pull-out value is 595-650 lbf

Tested fastener in rib value is 89 % of fastener in flange value
Tested fastener in web value is 89% of fastener in flange value
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Test data
20 ga., 3-in.-thick, Type3DR deck

All-purpose Fastener (#14)
Average value 10 pull-out tests

Fastener in flange Fastener in rib Fastener in web
848.8 lbf 732.8 lbf 733.0 lbf

Published pull-out value is 420-615 lbf

Tested fastener in rib value is  86% of fastener in flange value
Tested fastener in web value is 86% of fastener in flange value
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Test data
20 ga., 3-in.-thick, Type3DR deck

Heavy Duty Fastener (#15)
Average value 10 pull-out tests

Fastener in flange Fastener in rib Fastener in web
1,044 lbf 1,037 lbf 978.2 lbf

No published pull-outvalue

Tested fastener in rib value is  99% of fastener in flange value
Tested fastener in web value is 94% of fastener in flange value
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Conclusions
Fastener pull-out testing

• Tested pull-out values are greater than published values
• “Fastener in web” or “Fastener in rib” placement results in a less 

than 15% reduction in pull-out load versus “Fastener in flange” 
placement

• Actual deck gauge, deck yield strength and fastener selection have 
larger impacts on fastener pull-out values

• A safety factor is typically applied to fastener pull-out loads which 
more than covers this reduction

• This test data applies to insulation fasteners’ performances, not 
necessarily membrane fasteners’ (e.g, fastener “rocking” due to 
membrane fluttering)
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Polymer-modified bitumen sheet testing
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Professional Roofing
February 2016

Nine of 13 products tested complied…
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2011 testing
Only six of the 16 products tested complied….

17

2019 MB testing
• ASTM D5147 -- Low-temperature flexibility (as received)
• ASTM D4977 -- Granule embedment (as received)
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Products tested
2019 MB testing

• 18 products tested:
– 7 APP
– 9 SBS
– 15 products with granules 
– 3 products without granules (granule embedment doesn’t apply)

• Manufacturers:
– 10 (CertainTeed, Derbigum, Firestone, GAF, Garland, JM, 

Polyglass, Siplast, Soprema and Tremco)

19

Sample ID Modifier ASTM designation Low-temp. flex. (F) Granule loss (g)

1-A SBS ASTM D6164, Type I, Grade G -13 0.56

3-A SBS ASTM D6164, Type I, Grade S -27 NA

3-B SBS ASTM D6164, Type II, Grade G -15 0.48

4-A SBS ASTM D6164, Type II, Grade G -16 1.13

5-A SBS ASTM D6162, Type III, Grade G -15 2.05

6-A SBS ASTM D6164, Type I, Grade G -13 0.34

6-B SBS ASTM D6164, Type II, Grade G -13 0.53

6-C SBS ASTM G6164, Type I, Grade G -9 0.55

8-A SBS ASTM D6163, Type I, Grade G -20 0.09

9-A SBS ASTM D6164, Type I, Grade G -8 0.53

10-A SBS ASTM D6163, Type III, Grade G Less than -40 1.16

ASTM spec. 0 (max.) 2.0 (max)

Results – SBS products
2019 testing
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Sample ID Modifier ASTM designation Low-temp. flex. (F) Granule loss (g)

1-A SBS ASTM D6164, Type I, Grade G -13 0.56

3-A SBS ASTM D6164, Type I, Grade S -27 NA

3-B SBS ASTM D6164, Type II, Grade G -15 0.48

4-A SBS ASTM D6164, Type II, Grade G -16 1.13

5-A SBS ASTM D6162, Type III, Grade G -15 2.05

6-A SBS ASTM D6164, Type I, Grade G -13 0.34

6-B SBS ASTM D6164, Type II, Grade G -13 0.53

6-C SBS ASTM G6164, Type I, Grade G -9 0.55

8-A SBS ASTM D6163, Type I, Grade G -20 0.09

9-A SBS ASTM D6164, Type I, Grade G -8 0.53

10-A SBS ASTM D6163, Type III, Grade G Less than -40 1.16

ASTM spec. 0 (max.) 2.0 (max)

Results – SBS products
2019 testing
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Sample ID Modifier ASTM designation Low-temp. flex. (F) Granule loss (g)

2-A APP ASTM D6223, Type I, Grade G 21 0.95

2-B APP ASTM D6223, Type I, Grade S 10 NA

2-C APP D6223, Grade G 14 0.60

2-D APP ASTM D6222, Type II, Grade G 10 0.65

2-E APP D6223, Grade G 9 NA

7-A APP D6222, Grade G Greater than 41 0.10

7-B APP D6222, Type I, Grade G Greater than 41 0.88

ASTM spec. 32 (max.) 2.0 (max)

Results – APP products
2019 testing
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Sample ID Modifier ASTM designation Low-temp. flex. (F) Granule loss (g)

2-A APP ASTM D6223, Type I, Grade G 21 0.95

2-B APP ASTM D6223, Type I, Grade S 10 NA

2-C APP D6223, Grade G 14 0.60

2-D APP ASTM D6222, Type II, Grade G 10 0.65

2-E APP D6223, Grade G 9 NA

7-A APP D6222, Grade G Greater than 41 0.10

7-B APP D6222, Type I, Grade G Greater than 41 0.88

ASTM spec. 32 (max.) 2.0 (max)

Results – APP products
2019 testing
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Summary of results

• 15 of the 18 products tested comply
• Results notably are better than 2015 and 2011
• Still some reason(s) for concern
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Recommendations
2019 MB testing

• Select MB products carefully
• Consider seeking out products with third-party 

verification of compliance:
– UL product certification
– PRI Product Validation
– Dade County Approval

• As always, call NRCA Technical Services if you see 
anything unusual 
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Steel roof decks/seam-fastened systems
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SDI bulletin
2009

• Decks designed for 
joist spacing between 
5’ and 6’ 8” o.c.

• Deck designed for 
uniform loading

• Seam-fastened single-
ply membranes are a 
concern
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Membrane seams across deck flutes

SDI:  3.8 X moment (deck); 2 X load (joists)
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Membrane seams in deck flute direction

SDI: 12 X bending moment and shear (deck) 
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SDI bulletin – Conclusion
2009 bulletin

“…SDI does not recommend the use of roofing 
membranes attached to the steel deck using line 

patterns with large spacing unless a structural 
engineer has reviewed the adequacy of the steel deck 

and the structural supports to resist to wind uplift 
loads transmitted along the lines of attachment. Those 
lines of attachment shall only be perpendicular to the 

flutes of the deck.”
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FM Global’s Loss Prevention Data Sheet 1-29
April 2016

Revised/new criteria:
• Steel roof decks:
• Uniformly-distributed 

loading
• Concentrated loading

• Lightweight structural 
concrete
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Professional Roofing
March 2017
www.professionalroofing.net
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Fastener pull-out tests…

There is little correlation between fastener 
pull-out resistance and a steel roof deck’s 

yield strength and uplift (bending) strength  
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Although roofing contractors sometimes are given 
the responsibility of inspecting and accepting steel 

roof decks to receive a new roof system, 
determining a roof deck’s design adequacy is 

beyond the expertise of most roofing contractors.  

This determination is best made during a project’s 
design phase. 
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SDI Technical Note-No. 7 (Nov. 2019)
Mechanical attachment of single-ply roofing 
membranes to steel roof deck: Implications for 
steel deck design 
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Expect additional scrutiny of seam-fastened,
mechanically-attached, single-ply membrane roof systems
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Moisture in concrete roof decks
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Professional Roofing, June 2017 Professional Roofing, December 2018 
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What’s next…

• January 2020: Results of MVRA testing
• February 2020: Updated recommendations:
– Use a “very good” vapor retarder.  What is very good?
– Avoid roof system components with organic content
– Deck dryness: 75% RH or less using ASTM F2178
– Limit deck acceptance  to visible conditions (e.g, surface moisture, 

broom clean)
– Contract language limiting liability
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ASTM and ICC developments
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Questions…. and other topics
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