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Topics
• 2018 I-codes
• Moisture in concrete roof decks
• Field uplift testing
• Polyiso. use
• Coverboard use
• Questions…. and additional topics
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International Building Code, 
2018 Edition
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Revision bar
Delete arrow

• IBC 2015’s Sec. 1502-Definitions is 
moved to IBC 2018’s Ch. 2-Definitions

• IBC 2015’s Sec. 1503.4-Roof Drainage is 
moved to IBC 2018’s Sec. 1502
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ASCE 7-16

ASCE 7-16’s ASD method
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UL 2703 added

Fire classes added 
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A new underlayment 
sub-section has been 
added
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International Residential Code, 
2018 Edition
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IRC 2018 Ch. 9 changes are similar to 
those of IBC 2018 Ch. 15 except:
• ASCE 7-10’s wind maps apply
• Some rooftop PV reformatting:

• New Sec. R324-Solar Energy 
Systems

• New Sec. R905.17 (BIPV applied 
directly to the roof deck)
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International Energy 
Conservation Code,
2018 Edition
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IECC 2018’s roofing-related requirements
• No substantive changes from IECC 2015

– R-value
– Roof reflectivity and emissivity
– Air barriers

• ASHRAE 90.1-16 alternative
– ASHRAE 90.1-12 referenced in IECC 2015
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IECC 2018, Fig. C301.1-Climate zones
Fig. R301.1 (residential climate zones) is similar
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Roofing-specific adaptation of Table C402.1.3
International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements

Climate 
zone

Roof assembly configuration

Insulation entirely 
above deck

Metal buildings (with
R-5 thermal blocks)

Attic and other

1 R-20ci

R-19 + R-11 LS R-38

2
R-25ci

3

4

R-30ci5

6 R-25 + R-11 LS

R-497
R-35ci R-30 + R-11 LS

8
ci    =  Continuous insulation
LS  =  Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members; 

uncompressed, faced insulation rests on top of the membrane between the purlins)
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Climate Zone IECC 2003 IECC 2006 IECC 2009 IECC 2012* IECC 2015* IECC 2018*

1 R-12 ci

R-15 ci

R-15 ci
R-20 ci

R-20 ci R-20 ci
2 R-14 ci

R-20ci

R-25 ci R-25 ci
3 R-10 ci
4 R-12 ci

R-25 ci R-30 ci R-30 ci5 R-15 ci
R-20 ci

6 R-11 ci
7

R-15 ci R-25 ci R-25  ci R-30 ci R-35 ci R-35 ci
8

*  Applies to roof replacement projects
ci = continuous insulation

Comparison of IECC’s various editions
Commercial Buildings (Insulation component R-value-based method)
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International Existing 
Building Code, 2018 Edition
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IBC 2015, Sec. 1511-
Reroofing
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IEBC 2018’s roofing-related requirements
• No substantive changes from IECC 2015
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International Plumbing Code, 
2018 Edition
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IPC 2018’s roofing-related requirements
• No substantive changes from IECC 2015
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International Fire Code,
2018 Edition
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Roofing-related provisions
International Fire Code, 2015 Edition

• Sec. 303-Asphalt kettles
• Sec. 317-Rooftop gardens
• Sec. 905.3.8-Rooftop gardens (standpipes)
• Sec. 1204-Solar photovoltaic power systems
• Sec. 3317-Safeguarding roofing operations
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IFC 2018’s roofing-related requirements
• No substantive changes from IECC 2015
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Professional Roofing, January 2018
Link to access this article

Professional Roofing, December 2017
Link to access this article
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http://www.nrca.net/Technical/Search/Library/aHje9R9TpGk=
http://www.nrca.net/Technical/Search/Library/NR3T9XI3kQ4=
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ASCE 7-16
Design wind uplift
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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 (MRI = 700 years)

MRI

Risk Category ASCE 7-10 ASCE 7-16

I (Low) 300 yrs. 300 yrs.

II (not I, II or IV) 700 yrs. 700 yrs.

Category III (High risk) 1,700 yrs. 1,700 yrs.

Category IV (Essential) 1,700 yrs. 3,000 yrs.

Selection of the correct Risk Category/map (i.e., wind speed) is essential
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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’ 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

53
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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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How the roofing industry will adapt to 
ASCE 7-16 remains to be seen….

FM Global has indicated they will update 
their FM 1-28 to be based on ASCE 7-16 

(with modifications) in October.
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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 -- 23 37 56

FM 1-28 90 -- 29 49 73

ASCE 7-10
Ult. 115 -- 36 61 92

ASCE 7-10
ASD 89 -- 22 37 55

ASCE 7-16
Ult. 110 30 53 70 95

ASCE 7-16
ASD 85 18 32 42 57

Example: A office building (Risk Category II) is located in Overland Park, KS. The 
building is an enclosed structure with a mean roof height of 45 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 illustrates 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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Professional Roofing
March 2014

Link
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http://nebula.wsimg.com/7dbf7cc1d370687b3c2d383a2359f553%3FAccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1
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Moisture in concrete roof decks

61

NRCA Industry Issue Update, August 2013 

Link
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http://nebula.wsimg.com/4084bf64b4f2d73770cfbc8009a54d65%3FAccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1
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Concrete moisture-related issues

• Moisture accumulation
• Adhesion loss
• Water-based and LVOC adhesives issues
• Material degradation
• Metal and fastener corrosion
• Insulation R-value loss
• Microbial growth
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May 1965
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Concrete Floors and Moisture (2008)
Howard Kanare

A concrete slab will reach a 75% RH
• Normal weight structural concrete

– Less than 90 days
• Lightweight structural concrete

– Almost 6 months 

65

Professional Roofing
June 2017
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Re-think our concept of concrete roof decks

A concrete deck is not a non-breathable, non-absorptive solid
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Re-think our concept of concrete roof decks
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Professional Roofing
December 2018

Link
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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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http://nebula.wsimg.com/fb90caa3512cce38fa2047cbd8547531%3FAccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1
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ASTM E96 testing of MVRA vs Non-MVRA concrete decks

71
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The specimens containing an MVRA have tested WVT values about two times
(i.e., more “vapor open”) more than the specimens without the MVRA

Without an MVRA With an MVRA
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Deck acceptance

Whose moisture is it in the concrete?

Why should we take responsibility (or incur liability) 
for someone else’s moisture?
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Field uplift testing
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Link
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Methods

FM procedure; 
non-consensus

FM 1-52 ASTM E907

Was consensus; 
since withdrawn
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http://nebula.wsimg.com/739c549da00ef479e6e658c49995d543%3FAccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1
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ASTM E907 is being re-drafted
From the ASTM committee process…

• FM has acknowledged there is no correlation 
between their lab. testing and the 5’ x 5’ field test

• Allowable deflection limits will not be prescribed; will 
likely be as agreed upon by the “interested parties”

• ASTM test methods require a precision and bias 
statement; currently no data available 
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NRCA’s laboratory testing
Controlled laboratory conditions
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NRCA’s laboratory testing
Controlled laboratory conditions

12” from edge6” from edge 18” from edge
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NRCA’s laboratory testing -- Results
Controlled laboratory conditions

Condition
Fastener placement

6” from edge 12” from edge 18” from edge
Load a test failure 52.5 to 55 psf 60 to 75 psf 45 to 50 psf

Deflection at test failure 3¼” to 4” 2” to 5” ½” to 1”
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NRCA’s laboratory testing
Controlled laboratory conditions

Interim findings:
• Results are variable/not repeatable
• Differences in failure loads between 6” and 12” fastener 

offsets are not as large as is indicated in FM 1-29
• FM 1-52’s ¼” to 1”/ASTM E907’s 1”maximum allowable 

deflections appear arbitrary/very conservative
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Recommendations
Field uplift testing

• Be knowledgeable and cautious….
• Consider contract provision language

– See Industry Issue Update or NRLRC Contract Provisions 
• In hurricane-prone regions consider alternative systems

– Field uplift testing does not apply to mechanically-attached 
membrane systems

• Witness any testing and ask for/only act on written test 
reports

• Contact NRCA Technical Services
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Polyiso. usage
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Professional Roofing
March 2017

Link
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ASTM C1289’s Types, Classes and Grades

88

http://nebula.wsimg.com/cd11f2e3ae4e7fc88baa67ccb09e2942%3FAccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1
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Polyiso. facer usage recommendations
The NRCA Roofing Manual: Membrane Roof Systems-2019

• Foil facers (Type I):  
– Wall assemblies

• Reinforced cellulosic facers (Type II, Class 1):
– Most common facer
– Hot-applied systems
– Not recommended for water-based or LVOC adhesives
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ASTM C1289, Type II, Class 1 facer

Raw material Finished product
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Polyiso. facer usage recommendations
The NRCA Roofing Manual: Membrane Roof Systems-2019

• Foil facers (Type I):  
– Wall assemblies

• Reinforced cellulosic facers (Type II, Class 1):
– Most common facer
– Hot-applied systems
– Not recommended for water-based or LVOC adhesives

• Coated glass facers (Type II, Class 2):
– Generally the same facer used on HD polyiso. (Type II, Class 4)
– Adhesive-applied systems

• Uncoated glass facers (Type II, Class 3):
– Hot-applied systems
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Polyiso. usage

NRCA recommends the use of a suitable 
coverboard over polyiso. insulation

--The NRCA Roofing Manual-Membrane Roof Systems-2019
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Coverboard usage

93

Professional Roofing
April 2017
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Coverboard usage
• Cement board (ASTM C1325):

– Compressive strength and rigidity
• Glass-faced gypsum board (ASTM C1177):

– Compressive strength and rigidity
• High-density polyiso. (ASTM C1289, Type II, Class 4):

– Compressive strength and adhesive compatibility

• Perlite board (ASTM C728):
– Hot asphalt and torch application compatible

• Wood Fiberboard (ASTM C209):
– Hot asphalt and asphalt adhesive compatible 
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Coverboard usage

Purchasing coverboards on a private-label basis
from the warrantying roof membrane manufacturer

is recommended.
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Questions and other topics…
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Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois  60018-5607

(847) 299-9070
mgraham@nrca.net
www.nrca.net

Twitter: @MarkGrahamNRCA
Personal website:  www.MarkGrahamNRCA.com
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