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The NRCA Roofing Manual:
Metal Panel and SPF Roof Systems-2020
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The NRCA Roofing Manual
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Some “fun” with RoofNav

≥ 60 psf
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943,026 assemblies (as of Feb. 19, 2020)

Built up:  150,999
Polymer-modified bitumen: 600,688
Single ply: 176,153
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Moisture in concrete roof decks
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May 1965
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Moisture in concrete roof decks

Feb. 2010 Sept. 2011 Dec. 2012

Aug. 2013 Dec. 2013 Sept. 2017
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Professional Roofing, June 2017 Professional Roofing, December 2018 
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Moisture vapor reduction admixtures (MVRAs)

NRCA still has not seen an MVRA perform 
successfully in concrete roof deck applications
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Professional Roofing
February 2020

“…These test results contradict 
claims an MVRA minimizes 
concrete’s ability to pass and 
release moisture vapor…”
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Coming soon...

• Publication of the final report on SRI’s industry-sponsored 
concrete moisture research

• Research summary article written by Matt Dupuis in the March 
issue of Professional Roofing

• NRCA “Industry Issue update,” which will summarize the 
research to date and provide NRCA latest recommendations
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Fastener pull-out testing in steel roof decks
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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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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-out value

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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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) 

29

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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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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The roofing industry needs to re-think
the concept of “deck acceptance.”

Deck acceptance should be limited to:
• Its physical presence
• Top surface is visually dry
• Surface is broom clean

If we do not limit deck acceptance, we do nothing other than 
incur someone else’s liability (and not get paid for it).
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Professional Roofing
January 2020
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ASCE 7-16 implementation
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American Society of Civil 
Engineers Standard 7, 
“Minimum design loads 
and associated criteria for 
buildings and other 
structures” (ASCE 7-16)
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Noteworthy changes in ASCE 7-16
Compared to ASCE 7-10

• Revised basic wind speed map
• Changes (and new) pressure coefficients
• Revised perimeter and corner zones
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ASCE 7-10 basic wind speed map
Fig. 1607A--Vult for Risk Category II Buildings
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ASCE 7-16 basic wind speed map
Risk Category II Buildings
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Comparing GCp pressure coefficients
h ≤ 60 ft., gable roofs ≤ 7 degrees

Zone ASCE 7-10 ASCE 7-16

1’ NA -0.9

1 (field) -1.0 1.7

2 (perimeter) -1.8 -2.3

3 (corners) -2.8 -3.2

Zone ASCE 7-10 ASCE 7-16 Change

1’ (center field) n/a 0.9 -10%

1 (field) -1.0 -1.7 +70%

2 (perimeter) -1.8 -2.3 +28%

3 (corners) -2.8 -3.2 +14%
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Zones
h ≤ 60 ft., gable roofs ≤ 7 degrees

ASCE 7-10 ASCE 7-16
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Noteworthy changes in ASCE 7-16
Compared to ASCE 7-10

• Revised basic wind speed map
• Changes (and new) pressure coefficients
• Revised perimeter and corner zones

While center field pressures may be slightly 
lower, field, perimeter and corner uplift 

pressures will generally be greater
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Roof Wind Designer provides design wind loads based 
upon ASCE 7-16’s:
• Part 2: Low-rise Buildings (Simplified) [h ≤ 60 ft.]
• Part 4: Buildings with 60 ft. < h ≤ 160 ft. (Simplified)*

* Does not include hip and gable roofs h > 60 ft. and all roof slopes over 7 
degrees (about 1.5:12)
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Comparing ASCE 7-05, FM 1-28, ASCE 7-10 and ASCE 7-16

Document Basic wind 
speed (mph)

Design wind pressure (psf)

Zone 1’
(Center)

Zone 1
(Field)

Zone 2
(Perimeter)

Zone 3
(Corners)

ASCE 7-05 90 -- 22 36 55

FM 1-28 90 -- 25 42 63

ASCE 7-10
Ult. 115 -- 36 60 90

ASCE 7-10
ASD 90 -- 21 36 54

ASCE 7-16
Ult. 115 33 57 75 102

ASCE 7-16
ASD 90 20 34 45 61

Example: A office building (Risk Category II) is located in Baltimore, MD. The 
building is an enclosed structure with a mean roof height of 40 ft. The building is 
located in an open terrain area that can be categorized as Exposure Category C. 
An adhered, membrane roof systems is to be installed.
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This comparison illustrates why it is important for 
Designers to include wind design loads in their 

Construction Documents (per IBC Sec. 1603.1)…

…It also illustrate why specifying a wind warrantee can 
create an uneven playing field.  Unless the Designer 

indicates the wind design loads, which design method will 
the manufacturer use (e.g., in a competitive environment)? 
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FM Global has indicated they will update their 
Loss Prevention Data Sheet FM 1-28 and 

RoofNav Ratings Calculator to be based upon
ASCE 7-16 (with modifications) this month.
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Professional Roofing
April 2016
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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….
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2019 MB testing

• ASTM D5147 -- Low-temperature flexibility (as received)
• ASTM D4977 -- Granule embedment (as received)
• ASTM D3461 -- Softening point (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)
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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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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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Softening point testing

• Tested sheet backside (bottomside) coating 
material and parting media (sand, film)

• Tested using ASTM D3461 (ring and ball)

APP products:  309 F to 330 F
SBS products:   239 F to 293 F
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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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“Fully” adhered
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Professional Roofing,
January 2017
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