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Today’s topics

• Concrete roof decks

• Code issues:

– Building code

– Energy code

– Plumbing code

• Factory Mutual (FM)

• ANSI/SPRI ES‐1

• Polyiso issues

• Silica exposure regulation

• Questions… and other topics
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Concrete roof decks
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All of these are problems related to moisture

in concrete roof decks…
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Concrete mix design

• Aggregate:
– Large aggregate

– Fine (small) aggregate

• Portland cement

• Water

• Admixtures:
– Fly ash

– Air entrainment

– Curing compounds

– Etc.

Concrete Aggregates
60‐80% of Concrete Mix Design

• Normal‐weight aggregates (stone):

– Dense

– Absorb about 2% by weight

• Light‐weight aggregates (expanded shale):

– Porous

– Absorbs from 5 ‐ 25% by weight

Lightweight structural concrete
inherently contains more moisture
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When is it OK to roof?
Historical guidelines

• After 28 days

• Application of hot bitumen

• Plastic film test

– ASTM D4263, “Standard Test Method for 
Indicating Moisture in Concrete by the Plastic 
Sheet Method”

These are not appropriate for 
current generations of concrete mixes 

Concrete Floors and Moisture, 2nd Edition
Howard M. Kanare, CTL Group

• Normal weight structural concrete

– Less than 90 days

• Lightweight structural concrete

– Almost 6 months 

75% internal RH can be achieved:

These values are based upon “protected” 
concrete, without re‐wetting 
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NRCA Industry Issue Update, August 2013 

Professional Roofing
June 2017
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Professional Roofing,
Sept. 2017

Moisture on concrete roof decks

Specification language
ASTM F2170 testing
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NRCA has still not seen capillary‐blocking or 
water‐retention admixtures perform 

successfully in concrete roof deck applications

The roofing industry needs to re‐think
the concept of concrete roof deck “acceptance”
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Building codes
Roofing specific

Some background
• The I‐Codes are “model codes” developed by the 
International Code Council (ICC)

• Model codes serve as the technical basis for state or 
local code adoption

• The code provides the minimum legal requirements 
for building construction…and operation

• The code is enforced by the “authority having 
jurisdiction” (AHJ)

• The code can also provide a basis for construction 
claims‐related litigation
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Who is responsible?

• The building owner

• And, everyone else involved

Legal considerations

“In most states, a building code violation is 
considered to be evidence of negligence.  In some 

situations, a building code violation may be 
considered negligence per se…”

‐‐Stephen M. Phillips
Hendrick, Phillips, Salzman & Flatt
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Code enforcement

• Code official

• Construction litigation

Publication cycle
• 2000 edition

• 2003 edition

• 2006 edition

• 2009 edition

• 2012 edition

• 2015 edition

• 2018 edition (just published)

Three‐year code development
and publication cycle



Technical Issues & Risks

February 18-20, 2018Kalkreuth Roofing and Sheet Metal

13

International Building Code,
2018 Edition (IBC 2018)

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

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

pressures will generally be greater

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
Defining the applicability of pressure coefficients

h ≤ 60 ft., gable roofs ≤ 7 degrees

ASCE 7-10 ASCE 7-16

ASCE 7‐16’s roof zones
Defining the applicability of pressure coefficients
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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) by the end of the 2018.

Comparing FM 1‐28 and ASCE 7‐05, ‐10 & ‐16
Example: A manufacturing building is located in New Orleans, LA. The building is an 
enclosed structure with a low‐slope roof system and a roof height of 35 ft. The building is 
located in an area that is categorized as Exposure Category C.

Document Basic wind 
speed 
(mph)

Design wind pressure (psf)

Zone 1’
(Center)

Zone 1
(Field)

Zone 2
(Perimeter)

Zone 3
(Corners)

ASCE 7‐05 120 NA 38 61 95

FM 1‐28 120 NA 43 72 109

ASCE 7‐10
Strength design

150 NA 59 96 148

ASCE 7‐10
ASD

116 NA 35 59 89

ASCE 7‐16
Strength design

150 47 81 107 146

ASCE 7‐16
ASD

116 28 49 65 88
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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)? 

Professional Roofing
May 2014
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International Energy Conservation Code,
2018 Edition (IECC 2018)
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IECC 2018, Fig. C301.1‐Climate zones
Fig. R301.1 (residential climate zones) is similar

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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Guidelines for Air Retarders
in Roof Assemblies
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Roof drainage

Primary roof drain Retrofit roof drain insert
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NRCA’s interim recommendations
Roof drainage concerns

• Be cautious of roof drain issues, particularly 
in reroofing situations
– IBC 2009 adds secondary drainage

– IBC 2015 provides exception

– IPC 2015 and IPC 2018 changes

• Assure membrane opening is larger than 
drain outlet/piping opening

• Be cautious of retrofit drain inserts

• Consider proposal/contract language

Professional Roofing, January 2018
Link to access this article

Professional Roofing, December 2017
Link to access this article
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FM Global (FM)

Is compliance is FM (or UL) “required”?

FM Global (FM)

• FM Global:
– Insurance company

– Insures about 1/3 of Fortune 1000 companies

– Specializes is highly‐protected risk (HPR)

– Engineering‐based approach to risk management

• FM Approvals:
– Subsidiary of FM Global

– Code‐approved testing agency

– Accredited certification agency
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FM’s RoofNav
www.roofnav.com

49
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51

319122‐0‐0
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53

FM 1-105A SH
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An FM Approvals’ approval applies to all of 
the attributes of the specific FM standard 
referenced and may address multiple 
attributes (e.g., fire, uplift, impact, solar 
reflectivity).  
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Recommendations
Compliance with FM and UL requirements

• Obtain UL rating and/or FM approval 
information from manufacturers
– FM Roofnav number

– UL certification

• Maintain this information in your 
project file

Note: With FM and UL’s current online 
systems, only current information is 
accessible; legacy information is not readily 
available.

Some “fun” with RoofNav

≥ 60 psf≥ 60 psf
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954,473 approved roof assemblies (as of Feb. 16, 2018)

ANSI/SPRI/FM 4435/ES‐1, 2011 Edition
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ANSI/SPRI/FM 4435/ES‐1, 2011 Edition

• Design wind loads
• Tested resistance:

• RE‐1
• RE‐2
• RE‐3

• Prescriptive 
requirements

• Appendixes
• Commentary

Tested resistance
ANSI/SPRI FM 4435/ES‐1, 2011 Edition

62
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Tested resistance
ANSI/SPRI FM 4435/ES‐1, 2011 Edition

63

Tested resistance
ANSI/SPRI FM 4435/ES‐1, 2011 Edition

64
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NRCA’s shop-fabricated edge
metal testing

www.nrca.net
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67
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NRCA’s shop‐fabricated edge metal testing

• NRCA has third‐party certifications:

– UL

– Intertek Testing Services, N.A.

• Contractors included in NRCA’s third‐party 
certification program are listed on NRCA’s 
website: www.nrca.net

• If interested, contact me for more 
information.

69

Polyisocyanurate insulation
Knit line, thickness and dimensional stability concerns
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Professional Roofing
February 2016
www.professionalroofing.net

Knit lines
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Knit lines ‐‐ continued

Photo from manufacturer’s product 
literature
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Thickness and knit lines

As delivered by manufacturer.

Knit lines ‐‐ continued

After conditioning: 158 ± 4 F and 97 ± 3% RH for 7 days 



Technical Issues & Risks

February 18-20, 2018Kalkreuth Roofing and Sheet Metal

39

“NRCA recommends the use of a suitable cover 
board layer over polyisocyanurate insulation 
before the installation of roof membrane.”

-The NRCA Roofing Manual: Membrane Roof Systems-2015

Thickness variations in polyio. insulation

Professional Roofing, 
July 2017
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Thickness variations
Polyisocyanurate insulation

• Measured thicknesses notably less than 
nominal

• Reports from throughout the U.S.

• More common with thicker product
– For example, 3.5 inch (nominal) measures less 
than 3¼‐inch thick

• Most reports specific to one manufacturer
– Multiple plants from the one manufacturer

– Limited reports from other manufacturers

3.5 inch (nominal)

2.0 inch (nominal)
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Allowable tolerances
ASTM C1289 (Polyisocyanurate insulation)
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The issues…
Thickness variations in polyiso. insulation

• Most physical properties are thickness related

• R‐value loss:

– R‐value decreases about 0.7 per ⅛‐inch thickness 
loss (assuming an LTTR of 5.6 per inch)

• Insulation thickness does not match established 
wood blocking heights

NRCA’s recommendations
Thickness variations in polyio. insulation

• Distributors and contractors should measure 
board edge thicknesses upon delivery, 
preferably while the insulation still is on the 
truck

• Contact the manufacturer or distributor if 
thicknesses are less (or more) than specified

• Also contact NRCA Technical Services
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Silica exposure

NRCA Industry Issue Update
April 2016
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Questions… and other topics

Metal stud‐framed parapet walls
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Applicators need more guidance
on base termination/attachment details 

The NRCA Roofing Manual ‐ 2018
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Manual online
www.nrca.net

• Available to all NRCA 
member registered users 
(multiple users per 
member company)

• “Members only” section, 
click on “My account”, 
the “Electronic file”

• View, download and print

NRCA App

• NRCA App available on the 
Apple Store and Google Play 
Store for tablets

• iPhone App also available
• Register within App as being 
an NRCA member

• The NRCA Roofing Manual is 
viewable to NRCA members

• Favorite and send pages 
features



Technical Issues & Risks

February 18-20, 2018Kalkreuth Roofing and Sheet Metal

50

Quality Control and 
Quality‐assurance 
Guidelines for the 
Application of 
Membrane Roof 
Systems

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


