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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
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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 I ASTM D226 Type II
Asphalt shingles 1507.2 ASTM D4869 Type I I1, 11T or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757
ASTM D226 Type Il ASTM D226 Type 11
Clay and concrete tile 1507.3 ASTM D2626 Type 1 ASTM D2626 Type 1
dy and concrete tiies S ASTM D6380 Class M ASTM D6380 Class M
mineral surfaced roll roofing mineral surfaced roll roofing
ASTM D226 Tore
Metal panels 1507.4 Manufacturer’s instructions \:SII\IMI)L-:S-\;{; ll—‘\i‘\t l]l\
I e s 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
N R = ASTM D226 Type Lor II ASTM D226 Type Il
Mineral-surfaced roll roofing | 1507.6 ASTM D469 Type L, I1, Il or IV ASTM D4869 Type IV
. I ASTM D226 Type II ASTM D226 Type Il
ate shingle: 507.7 e P . o
Slate shingles 15 ASTM D4869 Type Il or IV ASTM D4869 Type IV
} ) - ASTM D226 Type Lor 11 ASTM D226 Type Il
Wood shingles 07.8 . i -
0od shingle 15078 ASTM D4869 Type I I1, 111 or IV ASTM D4869 Type IV
; . ASTM D226 Type Lor II ASTM D226 Type Il
shake 79 26 Ty S )
Wood shakes 15079 ASTM D4869 Type I I1, IT or TV ASTM D4869 Type IV
ASTM D226 Type Lor II ASTM D226 Type Il
Photovoltaic shingles 1507.17 ASTM D4869 Type I I1, 1T or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757
200 BTERATIONAL SO 006 -

NIERNATIONAL CODE COUNCIC
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

| L .
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

For roof slopes from two units vertical in 12 units horizontal (2:12),
up to four units vertical in 12 units horizontal (4:12), underlayr
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, overlapping
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
erlayment 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

underlayment shall not interfere with the ability of the shingles to

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

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

AL CODE COUNCIL

2018 INTERNATIONAL SUIDWNG COOE®

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

s " BC) 1814.81 Aerial suppare

w y . x Exeeption: A

BG] 1510.8 Other roofiop structares. K

NIERNATIONAL CODE COUNCIC

BC] 1£10.5.2 Bulkhesds. Hulk

mechanical equpment
- BG] 1510.5.5 Flagpek
BG: |
w T
Tsb
- SECTION 1511
¥ REROOFING.
16111 Com
x “ Excep

2018 INTERNATIONAL SUIDWNG COOE®
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16113 Roof replacoment. Roaf replace
the removal of all existing layers of ol

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1512
PHOTOVOLTAIC PANELS AND MODULES
o -

. 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.

2018 INTERNATIONAL BULDING COOE™

NIERNATIONAL CODE COUNCIL

etectrical code designated for
ke with the I-Codes

INTERNATIONAL
RESIDENTIAL CODE' for One- and Two-F:

INTERNATIONAL COOE COUNCIC

International Residential Code,
2018 Edition
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CHAPTER §
ROOF ASSEMBLIES

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)

[T ety and eddie
= Mge ude

2018 INTEANA TIONAL RESIDENTIAL CODE™ o

NIERNATIONAL CODE COUNCIL jpees

International Energy
L i ety Conservation Code,
2018 Edition

INTERNATIONAL
ENERGY CONSERVATION CODE"

NTERNATIONAL COOE COUNCIC
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IECC 2018’s roofing-related requirements

e 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

Keeping an eye on Keeping an eye on

I-CODES: I-CODES:

Part one Part two

Changes to the 2018

codes affect roof
assemblies

by Jason Wilen, AlA, COT, RRO.

Professional Roofing, December 2017 Professional Roofing, January 2018

Roofing Contractors Association of Texas 7
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ASCE 7-16

Design wind uplift

Associated Criteria for

Minimum Design Loads and

American Society of Civil

Buildings and Other Structures E ngi neers Sta n d a rd 7'

“Minimum Design Loads
and Associated Criteria for
Buildings and Other
Structures” (ASCE 7-16)

Roofing Contractors Association of Texas
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Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

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

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)

1084m)
v ' w220 O o s
0(40) ¥ VD el X

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

worrar gt w
‘s Soncl Wi gon Sumeds

Comparing GC._ pressure coefficients

h <60 ft.',:gable roofs < 7 degrees

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%

Roofing Contractors Association of Texas

October 11, 2018
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Zones
h <60 ft., gable roofs < 7 degrees

- 21
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ASCE 7-10

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: h > 60 ft

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

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.

Roofing Contractors Association of Texas
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Comparing ASCE 7-05, ASCE 7-10 and ASCE 7-16

Example: A office building (Risk Category Il) is located in Dallas, Texas. 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 -- 21.8 36.4 54.8
ASCE 7-10 115 - 35.5 59.5 89.5

Ult.
ASCE 7-10

ASD 89 -- 21.3 35.7 534
ASCSIZ_IG 110 29.7 51.7 68.1 92.8
ASCE 7-16

ASD 85 17.8 31.8 40.9 55.7

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)?

Roofing Contractors Association of Texas

October 11, 2018
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h, TECH TODAY

Specifying wind design

Many roof system designers inadequately address wind loads in contract documents

by Mark 5. Grabom

Professional Roofing
March 2014

6 wwmprolemsincirocheg ret MANCH 014

roofwinddesigner.com

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

Roofing Contractors Association of Texas

October 11, 2018
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An NFPA 70 issue

National Electrical Code

NFPA 70

National Electrical Code® NFPA 70-2017
National Electrical Code

Roofing Contractors Association of Texas 15
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NRLRC

vl Roofung Lzt Kesvurce Conier

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

About NR Membersh Legal Help Line Education/Programs rary Members Only

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 ]

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 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

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 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.

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? [

Roofing Contractors Association of Texas

October 11, 2018
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Roof drain concerns

Roof drainage

SECTION 1502
ROOF DRAINAGE

CHAPTER 11
STORM DRAINAGE

[P] 1502.1 Gemeral. Design and installation of roof drainag
systems shall comply with Section 1502 of this code and Sec
tions 1106 and 1108, as applicable. of the International
Plumbing Code.

[P] 1502.2 Secondary (emergency overflow) drains or
scuppers. Where roof drains are required, secondary (emer-
gency overflow) ns or scuppers shall be
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The installs
ing of secondary eme

SECTION 1105

ROOF DRAINS
1105.1 General. Roof drains shall be installed in accordance
with the manufacturer’s instructions. The inside opening for
the roof drain shall not be cbstructed by the roofing mem-
on and siz- brane matenal.
ency overflow drains, leaders and - . ) N
conductors shall comply with Sections 1106 and 1108, as D R e e P e e
applicable, of the International Plumbing Code wsed 10 sise the storm desinegs syshem in scoosdnce wilh
1502.3 Scuppers. Where scuppers are used for secondary aze :p;gl?:‘u“‘tim;‘;ﬁ: a‘d o 53::::3 v

of ¢ ovided

(emergency overflow) roof dr the quantity, size, loca- ing at the roof drain.

tion and inlet elevation of the scuppers shall be sized to pre-

vent the depth of ponding water from exceeding that for

which the rool was designed as determined by Section SECTION 1106

1611.1. Scuppers shall not have an opening dimension of less SIZE OF CONDUCTORS, LEADERS

AND STORM DRAINS
1106.1 General. The size of the vertical conductors and lead-

than 4 inches (102 mm). The flow thro
tem shall not be considered when locatin

pers. ) ers, building storm drains, building storm sewers and amy
honzontal branches of such drains or sewers shall be basad
1 the outside of on the 100-year howly rainfall rate indicated in Figure 1106.1
es and build- or on other ramfill rates deternuned fom approved local
‘weather data

1502.4 Gutters. Gutters and leaders placed
buildings, other than Group R-3, private
es of Type V construction, shall be of noncombustible

material or not less than Schedule 40 plastic pipe

Roofing Contractors Association of Texas 18
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Primary roof drain Retrofit roof drain insert

NRCA 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

Roofing Contractors Association of Texas 19
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Moisture in concrete roof decks

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

Roofing Contractors Association of Texas 20
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NRCA Industry Issue Update, August 2013

ht § | Concrete Roof Decks

Concrefe Moishure Presents Challenges for Raofing Conractors
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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.

Roofing Contractors Association of Texas

October 11, 2018
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Moisture on concrete roof decks
;RESD\RCH TECH

Professional Roofing,
Sept. 2017

Moisture in concrete roof s
decks
Normy-wegnt ana

-
=)
=

Moisture vapor reduction admixtures (MVRASs)

Some examples:

* Barrier One

* ISE Logik MVRA 9000
* SPG VaporlLock

NRCA has still not seen an MVRA perform
successfully in concrete roof deck applications

Roofing Contractors Association of Texas 22
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The roofing industry needs to re-think
the concept of concrete roof deck “acceptance”

Steel roof deck concerns
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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)

Steel roof deck design

Wind uplift resistance

* Minimum 30 psf uplift (uniform loading)

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

2009
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* Decks designed for
joist spacing between
5 and 6’ 8” o.c.

* Decks designed for
uniform loading

* Seam-fastened single-
ply membranes are a
concern

Membrane seams across deck flutes

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

Roofing Contractors Association of Texas
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Membrane seams in deck flute direction

SDI: 12 X bending moment and shear (deck)

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.”
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FM 1-29 updated

www.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets

ROOF DECK SECUREMENT AND ABOVI

[ g

Tl Gt SL bekore b ey 1o Wk
Table of Contents

129

E-DECK ROOF COMPONENTS

- Fypetent

New criteria for steel roof

deck uplift:
* Uniformly-distributed
loading
* Concentrated loading

system:

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
— 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

Roofing Contractors Association of Texas
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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

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.
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FM’s very severe hail (VSH) classifications

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

HEER

-
Hail Zones FLORIDA
Moderate| Hail 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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Of the 892,903 roof assemblies in FM’s RoofNav,
only 301 have a VSH classification

As of Oct. 11, 2018

;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
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Attic ventilation

ARSI ARS

More than 50%

[ Negative Pressure

AR

\—INSULATION

/CONDITIONED Infiltration

SPACE/

Less
than
50%
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Be careful not to install excess amounts of ridge
vents.... It can have undesirable consequences

LRESEARCH +TECH

Professional Roofing
July 2018

Clearing the air
CONsISrations for ALUC vents

[
>
~
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L 1L

ROOFING DAY IN D.C.

April 3-4, 2019
Hyatt Regency Washington on Capitol Hill
Washington, DC

m NRCA ProCertification

Recognition of expertise level of field workers
Launch in late-2018

www.nrca.net/NRCA-ProCertification
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F¥i NRCA

Booth 300

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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