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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

[BF] 15053 Class B roaf assemblios. Class B roof asse 16063 Product identification. Rox

[BF] 186£.4 Class € roof asemblis. Cl

REOU\PEMENSTLSCJ&HR‘O%’F COVERINGS
A new underlayment | ENTS FOR | _
sub-section has been ‘

added

150711 Undaslayment.

SECTION 1508 ~
MATERIALS " A

™ Type Il or ASTM

1606.1 Seope. The rex

16062 Material tpecifications snd phyiscal charactors
ne ‘

2018 INTERNATIONAL SUIDWNG COOE®

NAL CODE COUNCIL

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507.2 Asphialt shimgles

Dech requirement

TABLE 1507.1.1(1)

UNDERLAYMENT TYPES
MAXIMUM BASIC DESIGN MAXIMUM BASIC DESIGN
ROOF COVERING SECTION WIND SPEED, V< 140 MPH WIND SPEED, V 2 140 MPH
ASTM D226 Type Lor 11 ASTM D226 Type II
Asphalt shingles 1507.2 ASTM D4869 Type I, I1, 111 or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757
ASTM D226 Type II ASTM D226 Type Il
, and conntcts il 15073 ASTM D2626 Type I ASTM D2626 Type 1
and conerete tiles S ASTM D6380 Class M ASTM D6380 Class M
mineral surfaced roll roofing mineral surfaced roll roc
Metal panels 1507.4 Manufacturer’s instructions \:sll;lMULj;;: ll—‘\i: l]l\
e o < ASTM D226 Type Lor II ASTM D226 Type Il
Metal roof shingles 1507.5 ASTM D4869 Type L, IL, 11l or IV ASTM D4869 Type IV
] . ASTM D226 Type Lor II ASTM D226 Type Il
eral- ace: g 507. - e . -
Mineral-surfaced roll roofing | 1507.6 ASTM D4869 Type L, 11, 11l or IV ASTM D4869 Type IV
. . ASTM D226 Type II ASTM D226 Type Il
ate shingle: 507.7 . o . h
Slate shingles 15 ASTM D4869 Type Il or IV ASTM D4869 Type IV
; ) - ASTM D226 Type Lor 11 ASTM D226 Type II
W shingles 07.8 - o -
0od shingle 15078 ASTM D4869 Type I, IL, 11l or IV ASTM D4869 Type IV
i . ASTM D226 Type Lor 11 ASTM D226 Type II
Wood shakes 15079 ASTM D4869 Type I, IT, IT or TV ASTM D4869 Type IV
ASTM D226 Type Lor 11 ASTM D226 Type Il
Photovoltaic shingles 1507.17 ASTM D4869 Type L II, 1T or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757
o SRR TR BALTR GO0 =

AL CODE COUNCIL
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1 UNDERLATMENT APPUCATION
TABLE 1507.1.1(2)
UNDERLAYMENT APPLICATION

ROOF
COVERING

SECTION

MAXIMUM BASIC DESIGN
WIND SPEED, V < 140 MPH

MAXIMUM BASIC DESIGN
'WIND SPEED, V2 140 MPH

Asphalt
shingles

1507.2

For roof slopes from two units vertical in 12 units horizontal (2:12),
up to four units vertical in 12 units horizontal (4:12), underlayment
shall be two layers applied as follows: Apply a 19-inch strip of
underlayment felt parallel to and starting at the eaves. Starting at the
eave, apply 36-inch-wide sheets of underlayment, overlappir
successive sheets 19 inches. End laps shall be 4 inches and shall be
offset by 6 feet. Distortions in the underlayment shall not interfere
with the ability of the shingles to seal

For roof slopes of four units vertical in 12 units horizontal (4:12) or
underlayment shall be one layer applied as follows

'ment shall be applied shingle fashion, parallel to and

rom the cave and lapped 2 inches, Distortions in the
ayment shall not interfere with the ability of the shingles to

Same as Maximum Basic Design Wind Speed,
7 < 140 mph except all laps shall be not less than
4 inches

seal. End laps shall be 4 inches and shall be offset by 6 feet

AL CODE COUNCIC

2018 INTERNATIONAL SUIDWNG COOE®

J

Understanding underlayments

ducts may not be code-compliant

-
=]
=

= Professional Roofing
; 3k e December 2016
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

5.1 Bulkbeads. Ruk

084 Fenew g

SECTION 1511
REROOFING

BG] 1510.8 Other roofiop structares. K

2018 INTEANATIONAL BUL DING CODE*

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

16103

Koof repls

SECTION 1512
PHOTOVOLTAIC PANELS AND MODULES

L 1512.1 Photereltaic panels snd medules. 7 »

Exception: W

4. The application of a new protective roof coating
over an existing protective roof coating, metal roof
panel, built-up roof, spray polyurethane foam roof-
ing system, metal roof shingles, mineral-surfaced
roll roofing, modified bitumen roofing or thermoset
and thermoplastic single-ply roofing shall be permit-
ted without tear off of existing roof coverings.

15114 Re

Eeincoallation of material

1£11.6 Flashing:. Plash

™

2018 INTERNATIONAL BUR DING COOE® s

ONAL CODE COUNCIL

10
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I ECC International Energy

Conservation Code,
2018 Edition

INTERNATIONAL
ENERGY CONSERVATION CODE

11

IECC 2018’s roofing-related requirements

* No substantive changes from IECC 2015
— R-value
— Roof reflectivity and emissivity
— Air barriers
e ASHRAE 90.1-16 alternative
— ASHRAE 90.1-12 referenced in IECC 2015

12
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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-20 ci . .
— R-15ci R-25ci | R-25ci

3 R-10ci

4 R-12 ci R-20ci

5 R-15 ci . R-25ci | R-30ci | R-30ci
— R-20ci

6 R-11ci

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

13

IEBC

T S International Existing
Building Code, 2018 Edition

INTERNATIONAL
EXISTING BUILDING CODE’

A CODE COUNCIC

14
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ALTERATIONS—LEVEL |

clay sle 2 By

[BS] 7063 Addifional requirements for reroef permits
The requiremenrs of this section shall apply o alreranion
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STRUCTURAL
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in design desd, Ive
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0 0 -

’ TECH TODAY

New roofing rules

IEBC 2015 presents challenges whes

[————

Professional Roofing,
September 2016

16
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Changes to the 2018
codes affect roof

‘ assemblies
by comrro

Professional Roofing, December 2017 Professional Roofing, January 2018
Link to access this article Link to access this article

17

ASCE 7-16
Design wind uplift

18
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Minimum Design Loads and

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

19
Noteworthy changes in ASCE 7-16
Compared to ASCE 7-10
e Revised basic wind speed map
* Changes (and new) pressure coefficients
e Revised perimeter and corner zones
20

NRCA University Live Webinar 10
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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)

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.
G

ay W

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

— ‘Spacisl Wind Region
Locamon vegn ()
140(63)
18072) Guam w o an
106D g s w 0
6072 Amencan Samca w1
oo Specil Wind Region Simeside 1 ! ()

22
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Comparing GC._ pressure coefficients

h <60 ft.',:gable 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%
23
Zones
h < 60 ft., gable roofs < 7 degrees
__|L|.._ __|L|.._
Y
= D_ __ @ _®
l :
| |
| |
| |
@ O @ ®
: :
| |
| |
I P
=l @@ @ B
ASCE 7-10
24
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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 um e Lasos nd Assocwied Criterm 1o Bubdngs ng Ovres Swuctums

Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

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

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

26
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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 Oct. 20189.

27

roofwinddesigner.com

1 Welcome: Mark Graham 1

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.

Design-wind loads are derived using the American Society of Civil Engineers (ASCE) Standard ASCE 7, "Minimum Design Loads for Buildings and Other
Structures.” This standard is a widely recognized consensus standard and is referenced in and serves as the technical basis for wind load determination in the
International Building Cede and NFPA 5000: Building Construction and Safety Code. Roof Wind Designer allows users to choose between ASCE 7's 2005, 2010,
and 2016 editions. Roof Wind Designer uses ASCE 7-05's Method 1—Simplified Method, ASCE 7-10's Envelope Procedure, Part 2: Low-rise Buildings
(Simplified) of Chapter 30, ASCE 7-16's Envelope Procedure, Part 2: Low-rise Buildings (Simplified) of Chapter 30, and Part 4: Buildings with 60ft < h < 160ft
(Simplified). For a more detailed explanation of ASCE 7's three editions, please click here.

Also, Roof Wind Designer determines roof systems' minimum recommended design wind-resistance loads, which are derived from the building's design wind
loads, taking into consideration a safety factor in reliance of ASTM D6630, "Standard Guide for Low Slope Insulated Roof Membrane Assembly Performance,”
AISI 5100, "North American Specification for the Design of Cold-formed Steel Structural Members” and AA ADM1, "Aluminum Design Manual: Part 1-A—
Specification for Aluminum Structures, Allowable Stress Design; and Part 1-B—Aluminum Structures, Load and Resistance Factor Design.” Using these
minimum recommended design wind-resistance loads, users can select appropriate wind resistance classified roof systems.

Edge-metal flashing systems take into consideration a safety factor in reliance of ANSI/SPRI ES-1 "Test Standard for Edge Systems Used with Low Slope
Roofing Systems.”

Roof Wind Designer has been developed and is maintained by the National Roofing Contractors Association (NRCA), with initial support of the Midwest Roofing
Contractors Association (MRCA) and the Nerth/East Roofing Contractors Association (NERCA). The application is currently available at ne cost.

Questions regarding Roof Wind Designer can be directed to the Contact Us page.

To register for a new account dick h

If you already have an account, dlick here to login

m National Reofing Contractors Association

28
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WEBINAR

Thursday, June 18, 2019

ASCE 7-16 and it’s impact

on roof system designs

29
h' TECH TODAY
Specifying wind design
Mql’\y‘.rfoi \ysitﬂ\ dasigners inodequately address wind loads in contract documents
Professional Roofing
March 2014
30
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NFPA 70

National Electrical Code”

rtar it o Dt Gocde® S

NFPA 70-2017

National Electrical Code

31
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NRLRC

val Rofung Lzt Keswurce Ce

About NRI

OSHA fssues memorandum
outlining enforcement of
silica standard

Contract provision to provide
roofing contractor with
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

Membersh 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
towns throughout the U.S. that has adopted the 2017 edition of the NEC, in the absence of praof your new sheet metal
foldin i mpli N fficials may b wi rchased machine to b Ic

Equipment and product purchase agreement: The Seller and Manufacturer warrant to the Roofing Contractor that the

equipment and product man:

ufactured 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 o

f 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
regulations.

equipment and products that are in compliance with applicable codes, standards and

7/31/2018

Authol

ntertek

Total Quality. Assured,

Field Evaluations of Electrical Equipment

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

compliance to electrical safety standards? 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.

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

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

Need advice on how to handle a red-tag event? Call 1-800 WORLD LAB and ask for a
Field Labeling expert.

Want to learn about the fastest Field Labeling team in North America? [
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FM'’s very severe hail (VSH) classifications

35

FM Global
Property Loss Prevention Data Sheets 1-34

March 2018
Page 1of 14

IUNOIS | INDIANA
e
KENTUCKY

TENNESSEE.

o)
2

Hail Zones

Moderate[ Hal size < 1.75in. (44mm) ]
175 and < 2in. (31mm) |

15 yr. mean racurrence interval

Fig.C-1. Hailstorm hazard map for the contiguous United States {p= 0.7g/cn?’)
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FLORDA

VIRGI
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Of the 944,925 roof assemblies in FM’s RoofNav,
only 548 have a VSH classification

As of April 17, 2019

37

;RESEARCH*'TECH ;RESEARCH+TECH

- N . o i 8 8 AR

- / ™ "«ﬂb}}t “ud

=

cxmercal and indutral inmirer FM Global sad i code-
spproved diary,

Understanding FM VSH

Designing for hail
resistance

Did you know FM Global has updated its
hail design guidance?
by Marks. Graham

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

=]

22 wwwprofessionairoofngnet DECEMBER 2017

lass and plstic components of outdoor equipment also can be

20 wwwprofessionsroofingnet MAY 2018

Professional Roofing, December 2017 Professional Roofing, May 2018

38
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Moisture in concrete roof decks

39

Moisture in concrete roof decks

= —— Egr——— b' o
Feb. 2010 © Sept.2011 "~ Dec.2012
= =
~ Dec.2013 Sept. 2017

40

NRCA University Live Webinar 20



Roofing industry technical update

PORTLAND CEMENT ASSOCIATION
RESEARCH AND DEVELOPMENT LABORATORIES

Table 1 Drying time in daySat 73 F and 50% relative Humidity

for a 5nche specimen to reach 3 Ibs/1,000 sq. ft./24 hrs.

Bottom Exposed to Bottom in Contact

Water-Cement Ratio Bottom Sealed Water Vapor with Water

o 52 54

@ 144 199
| | »>365

117 365

(
148 »365
i
1§

41

i Concrete Floors and Moisture (2008)

Moisture

e Howard Kanare

A concrete slab will reach a 75% RH

* Normal weight structural concrete
— Less than 90 days

* Lightweight structural concrete
— Almost 6 months

42
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;RESEARCH TECH

Professional Roofing
December 2018

Are admixtures the
answer?

be prolematic

c
=]
~

43

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

44
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The roofing industry needs to re-think
the concept of concrete roof deck “acceptance”

Whose moisture is it in the concrete?

Why should we take responsibility (or incur liability)
for someone else’s moisture?

45

NRLRC'S

September 19-21, 2019

NIVERSARY  New York Hilton Midtown, NYC 0" "

Natianal Roofing 1.czal Kessurce Center

Membership

Help Line Education/Programs Legal Library Members Only

National Roofing Leg

Resource Center

Welcome, mgraham {profile) | Logout | Contact | [Eearch

Contract provision addresses installation of roof system over concrete deck

Installing a roof over a structural concrete deck that is not sufficiently dry can cause an array of serious problems. A
Contract provision addresses _— B N 3 y 5 N
inadequate drainage design wet" concrete deck can cause inadequate adhesion or detachment of roofing materials, putting the roof at risk of

blow-off or failing wind-uplift testing. Over time, there is an increased risk that moisture in the concrete deck will

Contract provision states migrate into the roof system. This problem is particularly acute with unvented lightweight structural concrete roof

reroofing contractor not

Fesponsible for remaving decks but is not limited ta lightweight structural concrete. A general contractor faced with a compressed project
existing water and ice-dam timeline, delays and pressure to meet schedule may push a roofing contractor to proceed with roof installation before
protection membrane the concrete deck has had enough time to dry. Rewetting also is a major concern. In the event a project involves

[ Mare news ] installation of a roof system over a structural concrete roof deck, it is important a roofing contractor include a

provision such as the one above. Subcontract agreements roofing contractors are requested to sign commenly include a

Assessing moisture content in roof deck: Roofing Contractor is not responsible for the effects of moisture migration
originating within the roof deck or substrate, including concrete decks, or due to meisture vapor drive from within the
building. Residual moisture within the roof deck, particularly structural concrete decks, can adversely affect the
properties and performance of roofing materials, regardless of additives or concrete admixtures that may be included
in the concrete mix. Roofing Contractor's commencement of roof installation indicates only that the Roofing Contractor
has visibly inspected the surface of the deck for visible defects prior to commencement of roofing and the surface of
the deck appeared dry. The 28-day concrete curing period does not signify the deck is sufficiently dry.

Roofing Contractor is not responsible to test or assess the moisture content of the deck or evaluate the likelihood of
condensation from meisture drive within the building. Roofing contractor recommends that roofing not commence until
probes in concrete decks show moisture content is no greater than 75% relative humidity when there is no organic
content within the roofing materials. Wood fiberboard, perlite and organic paper facers an polyisocyanurate insulation
will generate mold with relative humidity as low as about 65-70%.

46

NRCA University Live Webinar 23



Roofing industry technical update

Other issues...

Rooftop fires

Roof collapse/roof drain blockage
Polyiso. thickness/density/facers

Low VOC and water-based adhesive
Liguid-applied membrane/roof coatings
Mod. bit. seams — hot-air welded

Manufacturers’ installation instructions
and applicator agreements
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Questions....
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, lllinois 60018-5607

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

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