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Topics

* Moisture in concrete roof decks
 Steel roof deck concerns

* MN building code

* An electrical code (NFPA 70) issue
* ASCE 7-16 (wind design)

* Polyiso. insulation issues

* FM VSH (hail)

* Metal stud-framed parapet walls
e “Fully” adhered

* Questions
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Moisture in concrete roof decks
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All of these are problems related to moisture
in concrete roof decks...
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Some terminology

* Structural concrete (normal weight)
— 150 lbs/ft3

* Lightweight structural concrete
— 85-120 lbs/ft3

Lichtwaeicht lati ,
—20-40-bs /3

Concrete mix design

e Aggregate:
— Large aggregate
— Fine (small) aggregate
e Portland cement
e Water
e Admixtures:
— Fly ash
— Air entrainment
— Curing compounds
— Etc.
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Concrete Aggregates
60-80% of Concrete Mix Design

e Normal-weight aggregates (stone):
— Dense
— Absorb about 2% by weight
e 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

o After 28 days
e 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

12
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Concrete Floors and Moisture, 2" Edition

Howard M. Kanare, CTL Group

75% internal RH can be achieved:

* Normal weight structural concrete
— Less than 90 days

* Lightweight structural concrete
— Almost 6 months
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NRCA Industry Issue Update, August 2013
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Professional Roofing

June 2017
ASTM E96 calculated perm
Lightweight structural concrete Normal weight concrete
Wet cup Dry cup Wet cup Dry cup
28 days 1.48 0.78 3.42 1.05
60 days 145 0.47 2.03 113

The figure shows results of ASTM E96 water vapor transmission testing. Note the lightweight
structural concrete has about half of the permeability of regular weight concrete. Considering
lightweight structural concrete arrives with more than twice the evaporable water of regular weight
concrete, this explains why lightweight structural concrete retains moisture for so long.
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Moisture on concrete roof decks
;RESEARCH«TECH

Professional Roofing,
Sept. 2017

Moisture in concrete roof ==
decks
Normal-weight and hghtwesgnt structural

concrete cause some concern
b Mt 5 Contarn

B e e

[
>
=

16

Sheet Metal, Air Conditioning and Roofing Contractors Association

January 2, 2019



NRCA technical issues update January 2, 2019

Moisture vapor reduction admixtures (MVRASs)

Some examples:

* Barrier One

* ISE Logik MVRA 9000
* SPG VaporlLock

NRCA still has not seen an MVRA perform
successfully in concrete roof deck applications
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Moisture vapor reduction admixtures (MVRAS)

L RESEARCH+TECH

Professional Roofing
December 2018

Are admixtures the
answer?
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The roofing industry needs to re-think
the concept of concrete roof deck “acceptance”
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Steel roof deck concerns

20
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Steel roof deck design

* SDI Design Manual

 AISI S100, “Specifications for the Design of
Cold-formed Steel structural Members”

* ANSI/SDI RD1.0-2006, “Standard for Steel Roof
Deck”

e ANSI/SDI RD-2010, “Standard for Steel Roof
Deck”

* SDI Roof Deck Design Manual, First Edition
(Nov. 2012)

21

Steel roof deck design

Wind uplift resistance

* Minimum 30 psf uplift (uniform loading)

* Minimum 45 psf uplift (uniform loading)
at roof overhangs

22
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SDI bulletin

2009

- * Decks designed for
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Membrane seams across deck flutes

SDI: 3.8 X moment (deck); 2 X load (joists)

24
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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

“...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.”

26
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FM 1-29 updated

www.fmglobaldatasheets.com

Table of Contents

FM Global
Property Loss Prevention Data Sheets 129

ROOF DECK SECUREMENT AND ABOVE-OECK ROOF COMPONENTS

- Fypetent

New criteria for steel roof

deck uplift:
* Uniformly-distributed
loading
* Concentrated loading

27

An example

Hypothetical analysis using FM 1-29

* Adhered (uniform loading) roof system:

— 6 ft. joist spacing = Class 165

* Seam-fastened (nonuniform, linear load) roof
system:

— 6 ft. seam spacing = Class 90 (33 ksi steel deck)
— 9.5 ft. seam spacing = Class 90 (80 ksi steel deck)
— 6 ft. seam spacing = Class 165 (80 ksi steel deck)

Seam spacing wider than joist spacing is problematic

28
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THE
SITUATION
WITH STEEL
DECKS

Steel roof deck design can affect roof system

selection and design

by Mark 5. Grahem

ding et MARCH 2017

Professional Roofing
March 2017

www.professionalroofing.net
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Structure magazine
March 2017

www.structuremag.org
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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

31

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.

32
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Minnesota state building code
Based on 2012 I-codes

33
.o .o
IECC 2018, Fig. C301.1-Climate zones
Fig. R301.1 (residential climate zones) is similar
< Dry (B) 4 Moist (A) B
Marine (C)

Warm-Humid
Below White Line

Bethel Northwest Arctic
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Comparison of IECC’s various editions

Commercial Buildings (Insulation component R-value-based method)

Climate Zone IECC 2003 IECC 2006 IECC 2009 IECC 2012* IECC 2015* IECC 2018*
1 R-12 ci R-15 ci R-20ci | R-20ci
2 R-14 ci ) R-20ci . .
— R-15ci R-25ci | R-25ci

3 R-10ci

4 R-12 ci R-20ci

5 R-15ci . R-25c¢i | R-30ci | R-30ci
— R-20ci

6 R-11 ci

7

g R-15¢ci | R-25¢ci | R-25 ci| R-30ci | R-35ci | R-35ci

* Applies to roof replacement projects
ci = continuous insulation
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Keeping an eye on

I-CODES:

Part one

Keeping an eye on

I-CODES:

Part two

Changes to the 2018
codes affect roof
assemblies

by Jason Wilen, AIA, COT, RO

Professional Roofing, December 2017
Link to access this article

Professional Roofing, January 2018
Link to access this article
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NFPA 70

National Electrical Code”

Wkarnaton Dectral Code® Serws

NFPA 70-2017

National Electrical Code

37
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OSHA fssues memorandum
outlining enforcement of
silica standard

Contract provision to prov
roofing contractor with

ide

opportunity to appeal dispute

resolution decision issued

by

"decision maker” designated

by contract

[ More news ]

NRLRC 39" Annual Seminar | Sept. 6-8, 2018
The Meritage Resort & Spa Napa, CA

Legal Help Line Education/Programs rary Members Only

Login | Register | Contact

Contract provision obligating manufacturer and seller of equipment to roofing
contractor to furnish equipment that is code-compliant

When purchasing a new piece of equipment, roofing contractors should beware of signing a seller's or manufacturer's
standard purchase order agreement or agreeing to a seller’s or manufacturer's standard terms and conditions. This
agreement could include an express disclaimer of Uniform Commercial Code warranties of merchantability and fitness
and will seek to Limit the liability of the seller and the remedies available to the buyer in the event of a defect or
problem with the product. Prior to making a purchase, the roofing contractor should obtain written assurance the
equipment or product the contractor is purchasing complies with all codes, standards and regulations applicable to
that equipment or product and its installation. Roofing contractors should be certain to include a provision to that
effect in the purchase agreement

For example, if your roofing company is in the market to purchase a sheet metal folding machine, it's important the
sales agreement contain a provision such as the one above that obligates the seller to furnish a machine that will
comply with all applicable codes and standards pertaining to the machine in the locality where you intend to install
the machine. Such a provision is especially critical considering the 2017 edition of the NFPA 70, National Electrical
Code (NEC), which jurisdictions could adopt as of Jan. 1. Article 110 of the 2017 NEC contains a new provision that has.
been interpreted as requiring all electrical equipment installed or used in a building undergo product testing,
evaluation and listing (product certification) by a recognized qualified electrical testing laboratory in accordance with
applicable product safety standards recognized by the NEC. If your business is in one of the states, cities, counties or
lnwns thrﬂughnul the U 5. that has adnpted the 2017 edition of the NEC, in the absence of proof your new sheet metal
ffici; if

Equipment and product purchase agreement: The Seller and Manufacturer warrant to the Roofing Conlractor that the
equipment and product manufactured by Manufacturer and sold by Seller to Roofing Contractor will comply with all
codes, standards and regulations applicable to the equipment and product in the jurisdiction where the equipment and
product are delivered and intended for use, including the applicable electrical code and OSHA standards. No disclaimer
or limitation of warranties of merchantability or fitness or other warranties by Seller or Manufacturer and no term or
condition in the sales agreement shall cause or be interpreted to void, disclaim or reduce the obligation of the Seller
and Manufacturer to furnish equipment and products that are in compliance with applicable codes, standards and

regulations.

7/31/2018

Sheet Metal, Air Conditioning and Roofing Contractors Association

January 2,

2019
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ntertek

Total Quality. Assured,

Field Evaluations of Electrical Equipment

Are you struggling with the local authority? Has the local electrical inspector, or other

Authority Having Jurisdiction (AHJ) “red-tagged” your equipment without a mark of

compliance to electrical safety dards? Intertek’s experts can be onsite within 24 hours
in response to a red-tag event. What's more, our experts are on hand to answer your

questions,

Need an Intertek expert on site within 24 hours? Call 1-800 WORLD LAB and ask for
g help.

dvice on how to handle a red-tag event? Call 1-800 WORLD LAB and ask for a
abeling expert.

Want to learn about the fastest Field Labeling team in North America? [

ASCE 7-16
Design wind uplift

42

Sheet Metal, Air Conditioning and Roofing Contractors Association 21



NRCA technical issues update January 2, 2019

Minimum Design Loads and

e American Society of Civil
Buildings and Other Structures Enginee rs Sta ndard 7'
“Minimum Design Loads
and Associated Criteria for
Buildings and Other
Structures” (ASCE 7-16)

43
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
44
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ASCE 7-10 basic wind speed map

Fig. 1607A--V,, for Risk Category Il Buildings
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ASCE 7-16 basic wind speed map

Risk Category Il Buildings (MRI = 700 years)

. sosn o e
e i ‘ P /lws«ﬂ
MRI

Risk Category ASCE 7-10 ASCE 7-16

| (Low) 300 yrs. 300 yrs.

Il (not I, Il or IV) 700 yrs. 700 yrs.
Category Il (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

SoTIT RrerCan Saes’ i

oo - Spacial Wind Feion Sieds. 10 50
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Comparing GC_pressure coefficients
h <60 ft.l,zgable roofs < 7 degrees
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%
47
Zones
h <60 ft., gable roofs < 7 degrees
__|L|.._ __|L|.._
Y
= R_@ | @©_3G)
] | I
| |
| |
| |
| |
I I
| |
| |
] | |
= & &© | ® 0§
)
ASCE 7-10
48
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Tabie 30.6-2 Campanents and Clacting. Part 4[8 < 180 (A 5 48.8 mi} CAC Zones tor £ nebomed BusbBngs—C 4C Wal and RactPressums

Parameters for Appiication of C&C Wall and Roof Pressures

Flat Roof: 6 <7 degrees: i > 60 ft

M v Lanes nd Assocwimd Criers tor utdngs g Ovme Srixtums .

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

50
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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 mid-2019.

51
Comparing ASCE 7-05, ASCE 7-10 and ASCE 7-16
Example: A office building (Risk Category Il) is located in St. Paul, MN. 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.
Document Basic wind Design wind pressure (psf)
speed (mph) Zone 1’ Zone 1 Zone 2 Zone 3
(Center) (Field) (Perimeter) (Corners)
ASCE 7-05 90 FM 1-60 |
I
ASCE 7-10
FM 1-75
Ult. 115 I |
[
ASCE 7-10
ASD 89 FM 1|-60 |
I
ASCE 7-16 110 FM 1-105 |
Ult. |
I
ASCE 7-16
1-
ASD 85 FM | 75 |
52
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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)?

53

\-, TECH TODAY

Specifying wind design

Many roof system dasigners inadequately address wind loads in contract documents

Professional Roofing
March 2014

16 wwmprolessioncirecking set MARCH 3014

[
>
=~
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roofwinddesigner.com

Home | Contact Us | FAQ Welcome: Mark Graham | My Projects | Profile | Logout | Administration

Roof Wind Designer is intended to provide users with an easy-to-use means for determining roof systems’ design wind loads for many commonly encountered
building types that are subject to building code compliance.

Roof Wind Designer has been updated based upon ASCE 7-16:
* 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)

To register for a new account dlick here. If you already have an account, click here to login

m National Reofing Contractors Association

55

Polyisocyanurate insulation

Knit line, thickness and dimensional stability concerns

56

Sheet Metal, Air Conditioning and Roofing Contractors Association 28



NRCA technical issues update

ANOTHER
ROUND
HRCK THIRD ROUND
OF POLYISO TESTS
REVEALS SOME
PRODUCT CONCERKS

Professional Roofing
February 2016

www.professionalroofing.net

57

Knit line depressions

58
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Knit line depressions -- continued

59

Photo from manufacturer’s product
literature

60
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Thickness and knit lines

As delivered by manufacturer.

61

Knit lines -- continued

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

62
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Knit lines -- continued

Knit line and V-groove close-up (after conditioning)

63
“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-2019
64
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Additional interim recommendations

Polyiso. knit line, thickness and dimensional stability concerns

* Measure polyiso. thickness upon delivery
* Look for knit lines and board unevenness

* Contact manufacturer and NRCA if you see
any issues

65
Thickness variations in polyio. insulation
LRESEARCH +TECH
NI
' | Professional Roofing,
l July 2017
66
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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 3%-inch thick

Most reports specific to one manufacturer
— Multiple plants from the one manufacturer
— Limited reports from other manufacturers

67

3.5 inch (nominal)

2.0 inch (nominal)

68
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69

Allowable tolerances

ASTM C1289 (Polyisocyanurate |nsulat|on)
[5 Dimensions

8.1 Dimensional Tolerances—The length and \wdth toler-
ances shall not exceed *' in. (6.4 mm), the thickness
tolerance shall not exceed Y& in. (3.2 mm), and the thickness of
any two boards shall not differ more than "4 in. (3.2 mm) when

measured in accordance with Test Method C303.

i—Unless otherwise
o] specified, t all be furnished with
«| straight edges and edges shall not deviate more than ¥4z inJmt
(2.6 mm/m) when examined in accordance with Practice C550.

p Edges—When specified. the insulation board [
hrulﬂ] with shiplap edges along its longest dimen

. e nominal depth of each shiplap shall be the sum of

its thickest facer dimension plus one half the thickness of its -
core foam dimension. o

8.4.2 For boards 2 in. (50.8 mm) or greater in nominal
»| thickness, the width of the shiplap shall be | in. (25.4 mm). For
boards less than 2 in. (50.8 mm) in thickness, the nominal 1 Mea
width of the shiplap shall be one half the thickness of the faced
board product

Fm. ¢ Trueness—The thermal insulation hUdI‘d\ sh.lll not
dcpun from absolute flatness more than % in./ft (10 mm/m) of
length or width when examined in accordance with Practice
C550.

8.6 Available Sizes—The thermal insulation boards are nor-
mally supplied in sizes of 4 by 4 ft (1.22 by 1.22 m), and 4 by
{8 fl (122 by 2.44 m) for use in roofing applications. For
sheathing applications the thermal insulation boards are nor-
mallv supolied in sizes of 4bv 8 A1 22 bv 244 m) 4 bv O fy Pl so

8.7 (rmhmq and Depressions—The thermal lll\LI'.lllUl'l

boards shall have no crushed or depressed areas on any surface
exceeding Y& in. (3.2 mm) in depth on more than 10 % of the

total surface area.
el
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The issues...

Thickness variations in polyiso. insulation

* Most physical properties are thickness related

e R-value loss:
— R-value decreases about 0.7 per Y%-inch thickness
loss (assuming an LTTR of 5.6 per inch)
* Insulation thickness does not match established
wood blocking heights

71

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

e Also contact NRCA Technical Services

72
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FM’s very severe hail (VSH) classifications

73

Moderate| Hail size < 1.75in. (44mm) |
175 an

74

FM Global
Property Loss Prevention Data Sheets 1-34

March 2018
Page 1of 14

ILUNOIS | INDIANA.
St skl
KENTUCKY L VIRGINA

ENNEREE NORTH Wﬁ?l%h

| Gy
MISSSSOP| s m.m\

LOUISIANA

o)
2

Hail Zones FLORIDA

< 2in. (31mm)]
18 yr, mean rocurronce Interval

Fig.C-1. Hailstorm hazard map for the contiguous United States {p= 0.7g/cn?’)
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Of the 915,537 roof assemblies in FM’s RoofNav,
only 316 have a VSH classification

As of January 1, 2019

75

;RESEARCH*'TECH ;RESEARCH+TECH

Understanding FM VSH Designing for hail
resistance

Did you know FM Global has updated its
hail design guidance?

by Mark S. Graham

FMhas implemented a new impact-
resistance classification
by Mark s. Graham

=]

22 wwwprofessionairoofngnet DECEMBER 2017

20 wwwprofessionaroofingnet MAY 2016

Professional Roofing, December 2017

Professional Roofing, May 2018
Link to access this article

Link to access this article

76
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Metal stud-framed parapet walls

77

Metal stud-framed parapet walls

78
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2 SELF TAPPING
FASTENERS PER
STUD (TYPICAL) — |

METAL STUDS
(TYPICAL)

6" (152 mm) —/

WIDE 22 GA,
SHEET METAL
BACKER FASTENING
STRIP

APFROPRIATE IM
FASTENERS 12°
(304 mm) O,C,
THROUGH METAL
BACKER STRIP

“Fully” adhered

80
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The fully adhered misnomer

Terminology can create unrealistic expectations within the roafing indusiry

NRCA

adhered”

recommends

the term “fully

be

avoided

Professional Roofing,
January 2017

81

Questions

... and other topics

82
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The NRCA Roofing Manual:

Membrane Roof Systems

2019

The NRCA Roofing Manual:
Membrane Roof Systems-2019

83

NRCA GUIDELINES.
ASPHALT
SHINGLE
ROOF SYSTEMS.

* 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

84
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NRCA website

NRCA

National Roofing Contractors Association

Technical  Education
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

’m N RC ,. Rosemont, lllinois 60018-5607

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

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