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NRCA Technical Issues Update

Speaker: Mark Graham, Associate Executive Director of Technical
Services, National Roofing Contractors Association

Tuesday — March 1, 2022, 12:00 p.m. to 2:00 p.m.

Mark S. Graham, Vice President, Technical Services, National Roofing
Contractors Association will present on the current technical issues
of interest to roofing contractors including:

1. ASCE 7-16 and wind design 4. Asphalt shingles
2. Building code updates 5. And morel!!!
3. Moisture in concrete decks

(This educational offering is recognized by MA & RI as satisfying
educational credits towards renewal of the Construction Supervisors
License (CSL) requirement).
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ASCE 7-16

Design wind uplift

Associated Criteria for

et L American Society of Civil
Buildings and Other Structures Engi neers Sta nda rd 7'

“Minimum Design Loads
and Associated Criteria for
Buildings and Other
Structures” (ASCE 7-16)
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The fundamental concept of wind design

ASCE 7 L
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Wind creates pressures/forces
on building elements

e
&8

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

North/East Roofing Contractors Association March 1-3, 2022
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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)
N T T
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
e g o
8
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Comparing GC_ pressure coefficients

| -4
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%
9
Zones
h < 60 ft., gable roofs < 7 degrees
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ASCE 7-10
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#2 Campanents and Clackiing Part 4[5 5 180 R(n < 48 § mi) CAC Zorws bor § nciommd Bubdings—C 4C Wall snd oot Presssms.

Parameters for Application of C&C Wall and Roof Pressures

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

Vi m Dosign Lands and Asnoctsted Crteri for Bubbngs snd Otbwr Strustumes

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

12
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Comparing ASCE 7-05, ASCE 7-10 and ASCE 7-16

An adhered, membrane roof systems is to be installed.

Example: A office building (Risk Category Il) is located in Springfield, MA. 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.

Document | Basic wind Design wind pressure (psf)
speed Zone 1’ Zone 1 Zone 2 Zone 3
(mph) (Center) (Field) | (Perimeter) | (Corners)
ASCE 7-05 90 - 22 37 56
FM 1-28 90 - 29 49 73
ASCE 710 439 - 47 78 117
Ult,
ASCE 7-10
ASD 101 - 28 47 71
ASCE 7-16 115 33 58 77 104
Ult,
ASCE 7-16
ASD 89 20 35 46 63
13
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)?
14
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) REZRELYY

Specifying wind design
Many roof system designers inadequately address wind loads in contract documents

= | Professional Roofing
March 2014
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roofwinddesigner.com

Welcome: Mark Graham

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 recoanized consensus standard and is referenced in and serves as the technical basis for wind load determination in the
International Building Code 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 80ft < h < 160ft
implified). 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 D5630, "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 Contracters Association (NRCA), with initial support of the Midwest Roofing
Contractors Association (MRCA) and the North/East Roofing Contractors Assaciation (NERCA). The application is currently available at no cost

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

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

NRCA

MNational Rocfing Contractors Association
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Roofing-related change in the 2021 I-codes

17

2021 I-codes
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Code development process
The 2021 I-codes are the 8th edition

The 2021 I-codes present the code as originally published
in 2000, with changes reflected in the 2003 through 2018
editions and further changes approved by the ICC Code
Development Process through 2020. A new edition is
promulgated every three years.

2018 Group A: IBC Building Fire, Building General and Plumbing Committees
2019 Group B: IBC Structural, IECC-Commercial, IECC-Residential Committees

19

2021 IBC

IBC

INTERNATIONAL
BUILDING
CODE

20
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

Revision bars indicate
changes from the previous
edition

NONAL BURDING CODE®

NTERNATIONAL CODE COUNCIL

Edge metal testing

Changes in IBC 2021, Section 1504-Performance Requirements

1504.6 Edge systems for low-slope roofs. Metal edge
systems, except gutters and counterflashing, installed on
built-up, modified bitumen and single-ply roof systems
having a slope less than 2 units vertical in 12 units horizontal
(2:12) shall be designed and installed for wind Joads in
accordance with Chapter 16 and tested for resistance in
accordance with Test Methods RE-1. RE-2 and RE-3 of
ANSI/SPRI ES-1, except basic design wind speed. V, shall
be determined from Figures 1609.3(1) through 1609.3(12) as
applicable.

22
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Gutter testing

Changes in IBC 2021, Section 1504-Performance Requirements

1504.6 Edge systems for low-slope roofs. Metal edge
systems. except gutters and counterflashing, installed on
built-up. modified bitumen and single-ply roof systems
having a slope less than 2 units vertical in 12 units horizontal
(2:12) shall be designed and installed for wind /oads in
accordance with Chapter 16 and tested for resistance in
accordance with Test Methods RE-1. RE-2 and RE-3 of
ANSI/SPRI ES-1. except basic design wind speed. V. shall
be determined from Figures 1609.3(1) through 1609.3(12) as
applicable.

1504.6.1 Gutter securement for low-slope roofs.
Gutters that are used to secure the perimeter edge of the
roof membrane on low-slope (less than 2:12 slope) built-
up. modified bitumen. and single-ply roofs. shall be
designed, constructed and installed to resist wind loads in
accordance with Section 1609 and shall be tested in accor-
dance with Test Methods G-1 and G-2 of SPRI GT-1.

23
ANSVSPRI GT1
Test Standard for Gutter Systems
Tabile of Contents
[—
- — Gutter
Assembly
Gutter Assemblv/ Channe| Fixture
Figure 2 Test Set-up for SPRI Test G-1 Figure 3. Test Set-up for SPRI Test G-2
Link to access GT-1
24
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Aggregate surfacing

Changes in IBC 2021, Section 1504-Performance Requirements

1504.9 Wind resistance of aggregate-surfaced roofs. Para-
pets shall be provided for aggregate surfaced roofs and shall
comply with Table 1504.9.

TABLE 1504.9

REQUIRED PARAPET HEIGHT (INCHES) FOR TE SURFACED ROOFS* "
MEAN WIND EXPOSURE AND BASIC DESIGN WIND SPEED (MPH)
- f .
" $96| 100 | 106 | 110 | 116 | 120 | 130 | 140 | 160 <96 | 100 | 106 | 110 | 116 | 120 | 130 | 140 | 160
15 22|22 [12]12]16|20]24 Blis[s|2|23]27]32]3
20 222|226 12[1s][17]|19]22[24[29]34]30
ASTM 30 222 s 7 2 4|27 32]37] 4
DI863 (No.7 | | | M | |
or No. 67) 50 12112 14| 16| 18| 21| 25 2 8| 30| 36| 4 i
100 41619 |21 |24 27 2 2 2 35|41 ]47]s
150 1 19 2 s n 0 6 46 32 5 8 :E} 50 56
15 222|212 12]15]18 131517222630
20 222|217 1215|1719 |23]28 |32
ASTM m 2|2 1212|1620 24| 1214|1719 ] 2126|3135
D1863 !
(No. 6) 50 12121211214 16| 20 s |2 12]15]1 19 29 1| 39
100 Rz 6|19] 21263035 [16]18]21| 2 34 | 39 | 45
150 | 12| 14|17 |19 s |29 |34 [39 18 |21 ¢ 37 | 43 | 4
dance with Section 1609
a gravel stop shall be permitted and shall extend not less than 2 inches ($1
e C and the parapet beight shall not be less than 12 inches (308 mm)

25

Rooftop PV — Fire resistance

Changes in IBC 2021, Section 1505-Fire Classification

[BF] 1505.8 Building-integrated photovoltaic (BIPV)
products. BIPV products installed as the roof covering shall I
be tested. /isted and labeled for fire classification in accor-
dance with Section 1505.1.

[BF] 1505.9 Rooftop mounted photovoltaic (PV) panel
systems. Rooftop mounted photovoltaic (PV) panel systems I
shall be tested. /isted and identified with a fire classification

in accordance with UL 2703. Listed systems shall be
installed in accordance with the manufacturer’s installation
mstructions and their listing. The fire classification shall
comply with Table 1505.1 based on the type of construction
of the building.

1507.16.6 Material standards. Photovoltaic shingles
shall be /isted and labeled in accordance with UL 7103 or
with both UL 61730-1 and UL 61730-2.

26
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Single-ply membrane roof systems

| 1507.12 Single-ply roofing. The installation of single-ply
roofing shall comply with the provisions of this section.
| 1507.12.1 Slope. Single-ply membrane roofs shall have a
design slope of not less than '/, unit vertical in 12 units
horizontal (2-percent slope) for drainage.
I 1507.12.2 Material standards. Single-ply roof coverings

shall comply with the material standards n Table
1507.12.2.

TABLE 1507.12.2
SINGLE-PLY ROOFING MATERIAL STANDARDS

MATERIAL
MATERIAL STANDARD
Chlorosulfonated polyethylene (CSPE) or ASTM D5019

polyisobutylene (PIB)
Ethylene propylene diene monomer (EPDM) | ASTM D4637

Ketone Ethylene Ester (KEE) ASTM D6754
Polyvinyl Chloride (PVC) or (PVC/KEE) ASTM D4434
Thermoplastic polyolefin (TPO) ASTM D6878

1507.12.3 Ballasted low-slope roofs. Ballasted low-
slope roofs (roof slope < 2:12) shall be installed in accor-
dance with this section and Section 1504.5. Stone used as
ballast shall comply with ASTM D448 or ASTM D7655.

27

SPF roof systems

1507.13 Sprayed polyurethane foam roofing. The installa-
tion of sprayed polyurethane foam roofing shall comply with
the provisions of this section.

1507.13.1 Slope. Sprayed polyurethane foam roofs shall
have a design slope of not less than '/, unit vertical in 12
units horizontal (2-percent slope) for drainage.

1507.13.2 Material standards. Spray-applied polyure-
thane foam insulation shall comply with ASTM C1029
Type II or IV or ASTM D7425.

1507.13.3 Application. Foamed-in-place roof insulation
shall be installed in accordance with the manufacturer’s
instructions. A liquid-applied protective coating that
complies with Table 1507.13.3 shall be applied not less
than 2 hours nor more than 72 hours following the appli-

cation of the foam.

TABLE 1507.13.3
PROTECTIVE COATING MATERIAL STANDARDS

MATERIAL STANDARD
Acrylic coating ASTM D6083
Silicone coating ASTM D6694
Moisture-cured polyurethane coating ASTM D6947

1507.13.4 Foam plastics. Foam plastic materials and
installation shall comply with Chapter 26.

28
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Liguid-applied membrane roof systems

Changes in IBC 2021, Section 1507.14-Liquid-applied Roofing

1507.14 Liquid-applied roofing. The installation of liquid-
applied roofing shall comply with the provisions of this
section.

1507.14.1 Slope. Liquid-applied roofing shall have a
design slope of not less than '/, unit vertical in 12 units
horizontal (2-percent slope).

1507.14.2 Material standards. Liquid-applied roofing
shall comply with ASTM C836. ASTM C957 or ASTM ]
D3468.

29

Roof coatings
Changes in IBC 2021, Section 1509-Roof Coatings (new)
SECTION 1509
ROOF COATINGS

1509.1 General. The installation of a roof coating on a roof
covering shall comply with the requirements of Section 1505
and this section.

1509.2 Material standards. Roof coating materials shall
comply with the standards in Table 1509.2.

TABLE 1509.2
ROOF COATING MATERIAL STANDARDS

MATERIAL STANDARD
Acrylic coating ASTM D6083
Asphaltic emulsion coating ASTM D1227
Asphalt coating ASTM D2823
Asphalt roof coating ASTM D4479
Aluminum-pigmented asphalt coating ASTM D2824
Silicone coating ASTM D6694
Moisture-cured polyurethane coating ASTM D6947

30
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Re-coating existing roof systems

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

[BC] 15117 Other rooftop structures. Roafiop soucturer
Bot xegulsied by Sectoms 15112 fuough 15116 shal
15107

! 1 though 151175, as  the

over an existing protective roof coating, metal
roof panel, built-up roof, spray polyurethane foam
roofing system, metal roof shingles, mineral-
surfaced roll roofing, modified bitumen roofing or
oot thermoset and thermoplastic single-ply roofing
e e . . SN

o il i shall be permitted without tear off of existing roof
secrion 12 coverings.

REROOFING
18121 General. Maten
for el

: cising low. cement
 redrement of V, unit 3. Where the existing roof has fwo or more appli-
S percent slope) 1 cations of. of roafcovering

2021 INTERNATIONAL BUILDING CODE® 1519

NTERNATIONAL CODE COUNCI L I e

31
Reroofing
Changes in IBC 2021, Section 1512-Reroofing
1512.2 Roof replacement. Roof replacement shall include
the removal of all existing layers of roof assembly materials ]
down to the roof dectk.
32
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Reroofing

Changes to IBC 2021, Section 1512-Reroofing

1512.4 Reinstallation of materials. Existing slate. clay or
cement tile shall be permitted for reinstallation, except that
damaged. cracked or broken slate or tile shall not be rein-
stalled. Existing vent flashing, metal edgings. drain outlets.
collars and metal counterflashings shall not be reinstalled
where rusted. damaged or deteriorated. Existing ballast that
is damaged, cracked or broken shall not be reinstalled. Exist-
ing aggregate surfacing materials from built-up roofs shall

not be reinstalled.

33

Changes in IBC 2021, Section 1603-Construction Documents

Roof zones

CHAPTER 16
STRUCTURAL DESIGN

1603.1.4 Wind design data. The following information

related to wind Joads shall be shown. regardless of

whether wind /oads govern the design of the lateral force-
resisting system of the structure:

1.

wrord

Basic design wind speed. V. miles per hour and
allowable stress design wind speed. V. as deter-
mined in accordance with Section 1609.3.1.

Risk category.

Wind exposure. Applicable wind direction if more
than one wind exposure is utilized.

Applicable intemal pressure coefficient.

Design wind pressures and their applicable zones
with dimensions to be used for exterior compo-
nent and cladding materials not specifically
designed by the registered design professional
responsible for the design of the structure. pounds
per square foot (kKN/m?).

PRy ———

L CODE COUNC L e e

34
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2021 IRC

IRC

INTERNATIONAL
RESIDENTIAL CODE

One- and

35

IRC’s applicability

When does IRC apply vs. IBC?

R101.2 Scope. The provisions of this code shall apply to the
construction, alteration, movement, enlargement, replace-
ment, repair, equipment, use and occupancy, location,
removal and demolition of detached one- and two-family
dwellings and rovwnhouses not more than three stories above
grade plane in height with a separate means of egress and
their accessory strucrures not more than three stories above
grade plane in height.

Exception: The following shall be permitted to be
constructed in accordance with this code where provided
with an automatic spinkler system complying with
Section P2904:

1. Live/work units located in townhouses and
complying with the requirements of Section 508.5
of the International Building Code.

2. Owner-occupied lodging houses with five or
fewer guestrooms.

3. A care facility with five or fewer persons receiv-
ing custodial care within a dhwelling unit.

4. A care facility with five or fewer persons receiv-
ing medical care within a dwelling unit.

5. A care facility for five or fewer persons receiving
care that are within a single-family dwelling,

36
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CHAPTER 9
ROOF ASSEMBLIES

SECTION R901
GENERAL

R901.1 Scope. The provisions of
e design maieriah. comtrection and quabty of roof

SECTION R902
FIRE CLASSIFICATION
n

SECTION R903
€ ECTION

2071 NTERNATIONAL RE SOENTIA

NIERNATIONAL CODE COUNCIL

19

Rooftop PV — Fire resistance

Changes in IRC 2021, Section R902-Fire Classification

R902.3 Building-integrated photovoltaic product. Build-
ing-integrated photovoltaic (BIPV) products installed as the
roof covering shall be tested, /isted and labeled for fire clas-
sification in accordance with UL 7103. Class A, B or C

BIPV products shall be installed where the edge of the roof

is less than 3 feet (914 mm) from a /ot line.

R902.4 Rooftop-mounted photovoltaic panel systems.
Rooftop-mounted photovoltaic panel systems installed on or
above the roof covering shall be tested, /isted and identified
with a fire classification in accordance with UL 2703. Class
A, B or C photovoltaic panel systems and modules shall be
installed in jurisdictions designated by law as requiring their
use or where the edge of the roof is less than 3 feet (914 mm)
from a /ot line.

R905.16.4 Material standards. Photovoltaic shingles
shall be listed and labeled in accordance with UL 7103 or
with both UL 61730-1 and UL 61730-2.

38
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Change in IRC 2021, Section R905-Requirements for Roof Coverings
R905.1.1 Underlayment. Underlayment for asphalt shin- |Exceptions:
gles, clay and concrete tile, metal roof shingles, mineral- 1. As an alternative, self-adhering polymer-modi-
surfaced roll roofing, slate and slate-type shingles, wood fied bitumen underlayment bearing a label
shingles, wood shakes, metal roof panels and photovol- indicating compliance with ASTM D1970
taic shingles shall conform to the applicable standards 2. Asanalternative, a minimum 4-inch-wide (102
. . . p . . mm) strip of self-adhering polymer-modified
listed in this chapter. Underlayment materials required to bi ) . i
. bitumen membrane bearing a Jabel indicating
comply with ASTM D226, D1970, D4869 and D6757 compliance with ASTM D1970, installed in
shall bear a /abel indicating compliance to the standard accordance with the manufacturer’s installa-
designation and, if applicable, type classification indi- Uﬂﬂi f";”'”m‘”l?ls for the dt‘lf k malft‘fllalvk ?ha“:f'
cated in Table R905.1.1(1). Underlayment shall be applied over all joints in the roof decking, An
lied i dance with Table R905.1 1(2). Underla approved underlayment complying with Table
applied in accor 1 - sl = 1 y- R905.1.1(1) for the applicable roof covering
ment shall be attached in accordance with Table for areas where wind design is not required in
R905.1.1(3). accordance with Figure R301.2.1.1 shall be
applied over the entire roof over the 4-inch-
wide (102 mm) membrane strips. Underlay-
ment shall be applied in accordance with Table
R905.1.1(2) using the application requirements
for areas where wind design is not required in
accordance with Figure R301.2.1.1. Underlay-
ment shall be attached in accordance with
. Table R905.1.1(3).
Continued...
39
TABLE R905.1.1(1)
UNDERLAYMENT TYPES
AREAS WHERE WIND DESIGN IS
AREAS WHERE WIND DESIGN IS NOT REQUIRED IN
ROOF COVERING SECTION ACCORDANCE WITH FIGURE R301.2.1.1 e el e Sanaaar I
ASTM D226 Type L or II 1
) ) ASTM D226 Type II
Asphalt shingles R905.2 | ASTM D48696 Type I, I, Il or IV ASTM D4869 Type Il or Type IV 1
ASTM D6757
ASTM D226 Type 11
Clay and concrete tile R905.3 | ASTM D2626 Type ASTM D226 Type II |
ASTM D6380 Class M mineral-surfaced roll roofing
] ASTM D226 Type L or 11 ASTM D226 Type 11
Metal roof shingles R905.4
ASTM D4869 Type 1. I1. T1l or IV ASTM D4869 Type I11 or Type IV
ASTM D226 Type L or 11 ASTM D226 Type I1
Mineral-surfaced roll roofing | R905.5 > ypetor > LYpe
ASTM D4869 Type I, I1, Il or IV ASTM D4869 Type III or Type IV
_ ASTM D226 Type | ASTM D226 Type II
Slate and slate-type shingles | R905.6
ASTM D4869 Type I, I1, Il or IV ASTM D4869 Type III or Type IV
ASTM D226 Typel or Il ASTM D226 Type II
Wood shingles R905.7 2 :
ASTM D4869 Type I, I1, Il or IV ASTM D4869 Type III or Type IV
ASTM D226 Type Lor 11 ASTM D226 Type 11
Wood shakes R905.8
ASTM D4869 Type 1. I1. Il or IV ASTM D4860 Type 11 or Type IV
ASTM D226 Type 11
Metal panels R905.10 | Manufacturer’s instructions ASTM |)48(;9 ;I\::w I or Type IV
ASTM D4869 Type I 11, 11l or IV .
Photovoltaic shingles R905.16 ASTM D6757 ype o ASTM D4869 Type III or Type IV 1
Continued...
40
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Wind Design Required /

Special Wind Region {
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FIGURE R301.2.1.1
REGIONS WHERE WIND DESIGN IS REQUIRED

Puerto Rico

Clay and concrete tile

Changes in IRC 2021, Section R905.3-Clay and Concrete Tile

R905.3 Clay and concrete tile. The installation of clay and
concrete tile shall comply with the provisions of this section.
R905.3.1 Deck requirements. Concrete and clay tile
shall be installed only over solid sheathing.
Exception: Spaced lumber sheathing in accordance
with Section R803.1 shall be permitted in Seismic
Design Categories A, B and C.

42
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Metal shingles

Changes in IRC 2021, Section R905.4-Metal Roof Shingles

R905.4.4.1 Wind resistance of metal roof shingles.
Metal roof shingles applied to a solid or closely fitted
deck shall be tested in accordance with ASTM D3161,
FM 4474, UL 580 or UL 1897. Metal roof shingles
tested in accordance with ASTM D3161 shall meet the
classification requirements of Table R905.4.4.1 for the
appropriate maximum basic wind speed and the metal
shingle packaging shall bear a /abelto indicate compli-
ance with ASTM D3161 and the required
classification in Table R905.2.4.1.

43
TABLE R905.4.4.1
CLASSIFICATION OF STEEP SLOPE METAL ROOF SHINGLES TESTED IN ACCORDANCE WITH ASTM D3161
MAXIMUM ULTIMATE DESIGN WIND SPEED, MAXIMUM BASIC WIND SPEED, ASTM D3161
V.. FROM FIGURE R301.2(2) (mph) Vs> FROM TABLE R301.2.1.3 (mph) SHINGLE CLASSIFICATION
110 85 A DorF
116 90 A DorF
129 100 A DorF
142 110 F
155 120 F
168 130 F
181 140 F
194 150 F
44
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Wood shingles and shakes

TABLE R905.7.5(2)
NAIL REQUIREMENTS FOR
WOOD SHAKES AND WOOD SHINGLES

PRODUCT TYPE

NAIL TYPE, MINIMUM LENGTH
AND SHANK DIAMETER (inches)

Shakes

18" straight-split

5d box 1°/," x 0.080

18" and 24" handsplit and resawn

6d box 2" x 0.099

24" taper-split

5d box 1%," x 0.080

18" and 24" tapersawn

6d box 2" x 0.099

Shingles

16" and 18"

3d box 1'/," x 0.076

24"

4d box 1'," x 0.076

Changes in IRC 2021, Section R905.7-Wood Shingles and Section R905.8-Wood Shakes

45
PV shingles — Wind resistance
Changes in IRC 2021, Section R905.16-Photvolotais Shingles

R905.16.6 Wind resistance. Photovoltaic shingles shall |

comply with the classification requirements of Table

R905.16.6 for the appropriate maximum basic wind

speed. |

TABLE R905.16.6
CLASSIFICATION OF PHOTOVOLTAIC SHINGLES
MAXIMUM ULTIMATE DESIGN WIND SPEED, MAXIMUM BASIC WIND SPEED,
V,,, FROM FIGURE R301.2(2) (mph) Vaso FROM TABLE R301.2.1.3 (mph) UL 7103 SHINGLE CLASSIFICATION
110 85 A DorF
116 90 A DorF
129 100 A, DorF
142 110 F
155 120 F
168 130 F
181 140 F
194 150 F
46
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2021 1ECC

ENERGY CONSE#VAT\ON
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2021 IECC — Climate zone map

Zone OA Extremely Hot Humid
Zone 0B Extremely Hot Dry
B Zone 1A Very Hot Humid

Il Zone 1B Very Hot Dry
B Zone 2A Hot Humid
B Zone 28 Hot Dry

Zone 48 Mixed Dry
Zone AC Mixed Marine
Zone 8A Cool Humid
[l Zone 58 Cool Dry
Wl Zone 5C Cool Marine
B Zone 8A Cold Humid
B Zone 68 Cold Dry
B Zone 7 Very Cold
W Zone 8 Subarctic/Arctic

49

2021 IECC — Climate zone map

-

7

Zone 0A Extremely Mot Humid
Zone 0B Extremely Hot Dry
B Zone 1A Very Hot Humid
Il zons 1B Very Hot Dry
B Zone 24 Mot Humia
B Zone 28 Mot Dry

Zone 48 Mixed Dry
Zone 4C Mixed Marine
Zone 8A Cool Mumid
Wl zone 58 Cool Dry
B Zone 5C Cool Marine
B Zone 6A Cold Humid
B Zzone 68 Cold Dry
B Zone 7 Very Cold
B zone 8 Subarctic/Arctic
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2021 IECC Commercial -- Application

CHAPTER 4 [CE]
ENERGY E ENCY

C401.2 Application. Commercial buildings shall comply )

with Section C401.2.1 or C401.2.2 e e g s st ey e
C401.2.1 International Energy Conservation Code.
Commercial buildings shall comply with one of the
following

1. Prescriptive Compliance. The Prescriptive 1 s
" liance option | comphance with
Sections C402 through C406 and Section C408. fma i —
Dwelling units and sleeping units in Group R-2
buildings without systems serving multiple units
shall be deemed to be in compliance with this
chapter, provided that they comply with Section
R406

2. Total Building Performance. The Total Building
Performance option requires compliance with
Section C407.

Exception: Additions, alterations, repairs and
changes of occupancy to existing buildings complying
with Chapter 5.

e w——
‘ Sechon

g
1o Sechen

C401.2.2 ASHRAE 90.1. Commercial buildings shall [ = e migwmd wsbewe

st wwebonie Sues Al compiy
08 11

comply with the requirements of ANSVASHRAE/IESNA [

90.1.
T - T elope seoembe: compiving wih s acnem.
Soned geve hall b anampe Som e bldmg Armal smveiops
U-cser snd sodr ot e cocficionts (GHGC) of  previshoms of S
-

Sy —
Racnis Som sny bnakdmg spveiops 2w leskage s 34 B (1
o purtermad on e busldin

ANATIONAL ENERGY CONSERVATION COTE® car
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2021 IECC Commercial — U-factor Approach

CoumERCIAL ENERGY EPFCENCY

s foot (107 Wi of Boce sres o space
etinin e e

2 Toom ot f ot i contitmal
LT C402.1.4.1 Roof/ceiling assembly. The maximum
! roof/ceiling assembly U-factor shall not exceed that

temme| Specified n Table C402.1.4 based on construction
.| materials used in the roof/ceiling assembly

C402.1.4.1.1 Tapered, above-deck insulation
based on thickness. Where used as a component of
- a maximum roof/ceiling assembly U-factor calcula-

e tion, the sloped roof insulation R-value contribution
to that calculation shall use the average thickness in
inches (mm) along with the material R-value-per-
mch (per-mm) solely for U-factor comphance as
prescribed in Section C402.1.4

C402.1.4.1.2  Suspended ceilings. Insulation
mstalled on suspended ceilings having removable
ceiling tiles shall not be considered part of the
assembly U-factor of the roof/ceiling construction.

C402.1.4.1.3 Joints staggered. Continuous insula-
tion board shall be installed in not less than two
layers, and the edge joints between each layer of
insulation shall be staggered. except where insula-
tion tapers to the roof deck at a gutter edge, roof
dramn or scupper.

i 61 INTERRATIONAL ENERGY CONMRVATION COOL™

AL CODE COUNCIL
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2021 IECC Commercial — Tapered insulation

€482 142 Thevmal cosiinace of cobd formed sieed
-

C402.2 Specific

requirements. Insulation in building thermal envelope
opaque assemblies shall comply with Sections C402.2.1

through C402.2.7

C402.2.1 Roof assembly. The minimum thermal resis-
tance (R-value) of the insulating material installed either
between the roof framing or continuously on the roof
assembly shall be as specified in Table C402.1.3, based
on construction materials used in the roof assembly. 1

building thermal envelope insulation

and Table C402.1.3.

2 STERATIONAL €

NIERNATIONAL CODE COUN
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TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD*
A 1 4 EXCEPT MARI AND MARINE 4 7

CLIMATE ZONE 0 AND 2 [ 3 | 4EXCEPT MARINE | 5 AND NE4 | 3 [ 8 (]

l All other [ Group R | All other ] Group R l All other | Group R I All other 1 Group R | All other [ Group R 1 All other | Group R I All other 1 Group R | All other [ Group R

Roofs
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above roof deck

y . . R-25 + R-25 +
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2021 IECC Commercia

| — Tapered insulation

C402.2.1.1 Tapered, above-deck insulation based
on thickness. Where used as a component of a
roof/ceiling assembly R-value calculation, the sloped
roof insulation R-value toum’buW
shall use the average thickness T Ches (mm) along

with the material R-value-per-inch (per-mm) solely for
R-value compliance as prescribed in Section 402.1.3.

€402.2.1.2 Minimum thickness, lowest point. The
minimum thickness of above-deck roof insulation at its

lowest point. gutter edge. roof drain or scupper.

_n;":,J “_.average thickness...”

—

s e wmderid of o sebllowr daching
e sl

Mass foors” whem wond 33 1 ey

be not less than 1 inch (25 mm).

C402.2.1.3 Suspended ceilings. Insulation installed
on suspended ceilings having removable ceiling tiles
shall not be considered part of the minimum thermal
resistance (R-value) of roof insulation in roof/ceiling
construction.

€402.2.1.4 Joints staggered. Continuous insulation
board shall be installed in not less than two layers and
the edge joints between each layer of insulation shall
be staggered. except where insulation tapers to the roof
deck at a gutter edge. roof drain or scupper.

48224 Staks as grade. The
ance (R-vaiua) of the tonianen for wabesn

e 130 oA (1900 L

2571 WTEANATIONAL ENEROY CONSERVATION CODE"
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ICC 2021 Commercial — Roof Reflectivity
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IECC 2021 Commercial — Air Retarders
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IECC 2021 Commercial-- Reroofing
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SECTION C543
ALTERATIONS
[ T R T ——

C503.2.1 Roof replacement. Roof replacements shall
comply with Section C402.1.3, C402.1.4, C402.1.5 or
C407 where the existing roof assembly is part of the
building thermal envelope and contains insulation
entirely above the roof deck. In no case shall the R-value
of the roof msulation be reduced or the U-factor of the
roof assembly be increased as part of the roof
replacement.

S WTURNATIONAL ENERGY CONSRVATION COCE®
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IECC 2021 Residential -- Application

CHAPTER 4 [RE]
RESIDENTIAL ENERGY EFFICIENCY

fre—
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e Py S o STy o S e o4 s pree e wae

R401.2 Application. Residential buildings shall comply } Juwing comprny e oo B Ry
with Section R401.2.5 and either Sections R401.2.1. o e Ry R e e it B
R401.2.2, R401.2.3 or R401.2.4. Tt s i o s b

12 ot el by Socien 213
Exception: Additions, alterations. repairs and changes of | 2813 Crow i e crton s b
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Chapter 5 e e s
._\._:‘—: - rgered Lvels The et
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IECC 2021 Residential -- Attics

AEMCENTL EEAGT ErPCINCT

RUZLI Collings with sitic spoces. Whate Sacson comtrpmd 0 mconktoned aces 3 Csmate
B4031 ) e 249 csianon i e coiing 0% 0t Zowm O Govegh 4 sl aet b el 0
aling B4 over 100 percent of e cuikng o wmk Ccomply Wi Be isesnes lewel of B4
es g Sniatin el ety Be o rerommtag e previded B hetch cmets
B
B0 lanes s vt 80 vl g s 00 21 The sverage Lfhcier of e hanch shall
v W Secion R o s o g 9 U010 o e

S ctag, wmiiag F45 over 100 parc e of e (0 vange mniiee Rnten of E18

L}
.'
.
-
e plam 59 5 1 provade e pace o 4 -
mlunn cruwage et o top pie Whee softe vess. OIS Mams ks M wall whae wed 33 8
Bf b b Comtmow befBer S5 b Seabel  Comprment of S buideg Sermal omeiope ihallbe oo
o 1 prevet emnions o5 3 06 e o O fodewmy
B g 3 it 1 Aberegrmt valh of oot Mok conct
RB22A Accrss hasches s doers. Accs heiches asmiend concres form, maomy crvey. b bt
- -h o bk veawer. adobe, Comprensed e block
armcs amd comd spacn S vama S, S L)
v o e RARS 13 e e o i e
5w Dy e meaied 3 Ay wal heving bt capacty pter Sam &t
[—“— i d B - F (2w - K
3 Vel do preadag o dom conts  HUS118 S e el mal s ey S
oot pacen o mcoatemed pacn m  Bame ceaps
compty Ve e fmmtres e of 08
Tt R452 13 -
fooa o 0t 3 Gl ) o for 4 e
dows, s rpe oo ek Pl calnlacien.
2 oy st e s Bvm
e

INATIONAL CODE COUM

62

North/East Roofing Contractors Association

March 1-3, 2022



NRCA technical issues update 32

ICC is changing its development process for future editions
of the IECC to their standard development process.

63

2021 IEBC

IEBC _

EXISTING BUILDING

D
inud
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f
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IEBC 2021 -- Reroofing

CHAPTER 7
ALTERATIONS—LEVEL 1

65
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Was 115 mph in
IEBC 2018

NIERNATIONAL CODE COUNCIL:

ALTERATIONS—LEVEL 1

2021 NTERNATIONAL EXISTING BUILDIW

C+([BS] 706.3 Additional requirements for reroof permits.
IThe requirements of this section shall apply to alteration
| Work requiring reroof permits.

[BS] 706.3.1 Bracing for unreinforced masonry bear-
ing wall parapets. Where a permit is issued for reroofing
for more than 25 percent of the roof area of a building
assigned to Seismic Design Category D. E or F that has
parapets constructed of unreinforced masonry. the work
shall include installation of parapet bracing unless an
evaluation demonstrates compliance of such items.
Reduced seismic forces shall be permitted.

[BS] 706.3.2 Roof diaphragms resisting wind loads in
high-wind regions. Where roofing materials are removed
from more than 50 percent of the roof diaphragm or
section of a building located where the ultimate design
wind speed. V. determined in accordance with Figure

u
1609.3(1) of the International Building Code, is greater

the roof diaplragm to roof framing members. and roof-to-
wall connections shall be evaluated for the wind loads
specified in the International Building Code. including

wind uplift. If the diaphragms and connections in their

67

ALTERATIONS—LEVEL 1

International Building Code.

later editions.

cwrent condition are not capable of resisting 75 percent
of those wind loads, they shall be replaced or strength-
ened in accordance with the loads specified in the

Exception: Buildings that have been demonstrated to
comply with the wind load provisions in ASCE 7-88 or

SECTION T08
ENERGY CONSERVATION

NIERNATIONAL CODE COUNCIL

2021 NTERNATIONAL EXISTING BURDING CODE®

68

North/East Roofing Contractors Association

130 mph (58 m/s). roof diaphragms. connections of

34

March 1-3, 2022



NRCA technical issues update 35

Be aware whether and, if so, when your state and local
jurisdictions will be adopting the 2021 |-codes

69

OF

BE AWARE .
OF BUILBING =+ @

CODES THAT
REFERENGE

Professional Roofing Professional Roofing
April 2021 November 2021
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ICC codes accessible online
codes.iccsafe.org
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2012 Internation! Codes,
Commentaries Designer Collection
Premium exclusive title requires subscription to access content. -
I-Codes
- IBC IRC IFC B :
e m
Publications
~ Resources NN
Revison st ] ] ] iy
evision Histor 4
Y - CODE COUNCIL
Significant Changes 2021 International Building Code 2021 International Residential Code 2021 International Fire Code 2021 International Fuel Gas Code \-Codes
 Sidaris The Infernational Codes (1-Codes)
developed by the Intemational Code
Council are a family of fiteen
AISC Standards coordinated, modern building safety %
= = = codes that help ensure the engineering of  [E
APA Standards 3 o e comemaToy safe, sustainable, affordable and resilient [
structures. 2
APSP Standards
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G Sonaie — accepted, comprenensive set of model
N codes used in the United States. All ity
~ states, the Distict of Columbia, and many
ICC Standards ] ] other countries have adopted the |-Codes.
atthe state or junsdictional level.
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Moisture in concrete roof decks

73
A N
CONCRETE DECK MOISTURE Professional Roofing
PROBLEMS CONTINUE TO
PLAGUE THE ROOFING ir_:{DUSTRY Februa ry 2022
Link
74
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Some things we (how) know...

e Concrete requires a water-to-cement ration of about 0.24 for
proper hydration; additional water is added to facilitate
handling and placement

 Actual field measured water-to-cement ratios of 0.5 up to 0.75
are not unusual

* Concrete will continue to cure when it’s RH is about 80% or
higher and its temperature is about 40 F or higher

75

* Concrete’s porosity is at its highest shortly after placement
and its porosity gradually decreases over time (curing)

* Fly ash (a concrete additive) typically reduces concrete’s
porosity

* Concrete finishing techniques can impact concrete’s porosity
* Many concrete admixtures will retard concrete drying

* Power finishing air-entrained concrete mixes can result in
surface dusting, crazing and spalling.

* Re-wetting (precipitation) has a significant impact on
concrete’s drying rate

* Concrete is a highly variable construction material

76
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Warm outside air

X
'% Moisture mechanics -- Summer conditions

Vapor drive

i

“Cool” conditioned air

77

Cool outside air

Winter conditions

Vapor drive

Warm inside air

78

North/East Roofing Contractors Association

March 1-3, 2022



NRCA technical issues update 40

Conclusions...

* It’s not the roofing industry’s water

* We shouldn’t take responsibility (or be held responsible)
for concrete deck water

* Roofing contractors typically do not have the expertise or
project-specific knowledge to make “dryness” or “when to
roof” decisions on concrete roof decks

79

Recommendations

Moisture in concrete roof decks

* Where deck dryness cannot be assured, NRCA recommends
designers specify:
— Well-adhered, low perm. rate vapor retarder
— Design should include proper vapor retarder flashing details

— Use a non-penetrating roof system (e.g., ballasted, adhered); avoid
mechanically-attached systems that penetrate the vapor retarder

— Consider avoid organic-content materials (e.g., woof fiberboard,
perlite, paper-faced polyisocyanurate insulation) to avoid microbial
(mold) growth

80

North/East Roofing Contractors Association March 1-3, 2022



NRCA technical issues update

41

Recommendations—continued

Moisture in concrete roof decks

Roof replacement:

* Where there is evidence of moisture accumulation:
— Use the previous recommendations for new construction

* Where there is no evidence of moisture accumulation:

— Use of a vapor retarder may not be needed

81

About v Become A Member

lm N RCA NATIONAL ROOFING CONTRACTORS ASSOCIATION

Legal Database  Legal Help Line  Education v Resources + Legal Library My Account
Contract provision addresses installation of roof
system over concrete deck

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 moisture 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. 3

nstallation 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 moisture 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 on polyisocyanurate insulation will generate mold with relative humidity as low as about 65-
70%.
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Plywood and OBS roof deck concerns

83

[ RESEARCH+TECH

Professional Roofing
December/January 2020-21

Know your steep-slope
roof decks

guidelines can help ensure a successful
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Standards for wood structural panels

International Residential Code, 2018 Edition

Plywood:
* U.S. Department of Commerce PS-1, “Structural Plywood”
* CSA Group 0325, “Construction Sheathing”

Oriented-strand board (OSB):

e U.S. Department of Commerce PS-2, “Performance Standard
for Wood-based Structural-use Panels”

e CSA Group 0437, “Standards for OSB and Waferboard”
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Common, but not referenced in the Code

Plywood and OSB:

* APA-The Engineered Wood Association Standard PRP-108,

“Performance Standards and Policies for Structural-Use
Panels”
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Roof sheathing attachment

IRC 2018 Table 602.3(1), Rows 30-32 (minimum attachment):
* Panel edges:

— 2%-inch-long 8d common nails at 6 inches o.c. at supported panel
edges

* Intermediate supports:

— 2%-inch-long 8d common nails at 12 inches o.c. at intermediate
supports

87

Roof Construction

APA Form E30, “Roof Construction”

- --Roofing-specific excerpts from

%\\\' : APA’s Engineered Wood Construction
c— Guide (102 pages)

it

[
>
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Recommendations

Roof sheathing attachment

* New construction:

— Be careful with deck “acceptance”.

— Deck acceptance should be limited to the visual surface and
no visual presence of moisture on the surface

* Reroofing:
— Since deck condition and attachment typically cannot be
determined until roof covering tear-off, consider unit price or
T & M pricing for deck replacement and/or deck re-fastening

— Prepare building owners for the need for deck replacement
and/or deck reattachment
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Construction-generated moisture
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LRESEARCH +TECH

Professional Roofing
December 2021/January 2022

Construction-
generated moisture

Unintended moisture accumulation can

91
Some things we know...
Construction-generated moisture
* Cooler temperatures are more challenging than warmer
temperatures
— Cool air holds less moisture
* Some “modern” materials are less moisture tolerant
* Water-based products release moisture; more than solvent-
based materials
* Concrete is placed using much more water than is necessary
for proper hydration
* Concrete admixtures typically slow moisture release
92
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Some things we know (cont.)...

Construction-generated moisture

* Temporary enclosures can trap moisture/prevent moisture release
* Temporary heating can be problematic
— Propane heaters release large amounts of moisture vapor

* Bringing warm, stored materials out into a cold environment can
result in surface condensation
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Recommendations

Construction-generated moisture

» Realize practical (and physical) limitations

* Consider appropriate contract provision language
so you don’t take on additional liability

* When construction-generated moisture cannot be
controlled, use a vapor retarder at the deck level
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Questions (and other topics)
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Mark S. Graham

www.marksgraham.com

Home About Me News Upcoming Events Papers and Articles Links

Contact

This website is intended to allow users easy access to my curriculum vitae,
news via my Twitter account, upcoming events, articles and symposium
papers, past presentations, useful links and contact information.

Additional information about my work is available on NRCA's website,
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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
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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