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Know your steep-siope
roof decks

guidelines can help ensure & successful

" ystem performance

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):

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

* 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”

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
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Roof Construction

APA Form E30, “Roof Construction”
--Roofing-specific excerpts from APA’s
Engineered Wood Construction Guide (102
pages)

[
=)
~

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
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Minnesota state codes

m DEPARTMENT OF © DIRECTIONs () CONTACTUS CHECKALICENSE GETAPERMIT RENEWALICENSE MAKE A PAYMENT m

LABOR AND INDUSTRY

ABOUT THE DEPARTMENT  FOR BUSINESS FOR WORKERS

COVID-19 resources here. | DLI offices are closed to wal

For business > Codes and Laws > 2020 Minnesota State Building Codes

APPRENTICESHIP AND DUAL
Tre 2020 MINNESOTA STATE BUILDING CODES

CODES AND LAWS The 2020 Minnesota State Building Code is effective March 31, 2020, except for the Minnesota Mechanical Fuel Gas Code,
which is effective April 6, 2020.

2020 Minnesota State Building

Codes It is the minimum construction standard throughout all of Minnesota. Although it is not enforceable by municipalities
unlessitis adopted by local ordinance, it creates a level playing field for the construction industry by establishing the

BloacS Saftty Standane Minnesota State Building Code as the standard for the construction of all buildings in the state.
Code fact sheets, reports, publications
Where to

2020 Minnesota Codes View code Fact sheet
Laws and rules purchase

Overview of the Minnesota State
Building Code

Codes overview: Guide to the State

Building Code
Starting a business: What to know
2020 Minnesota Building Code View ICC Fact sheet
ELECTRICAL CONTRACTORS
2020 Minnesota Residential Code* (English version) View ICC Fact sheet

ELEVATOR CONTRACTORS
2020 Minnesota Residential Code* (Spanish

EMPLOYMENT PRACTICES version)

View ICC Fact Sheet
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CODE BOOK FACT SHEET

2020 MINNESOTA BUILDING CODE

Minnesota Department of Labor and Industry

EFFECTIVE DATE

*  Minnesota Building Code is effective March 31, 2020

CODE BOOK
2000 A4

The

avalable

TO VIEW CODES ONLINE FREE

Visit wwn n.gov

DEPARTMENT OF Construction Codes and Licensing Division
m LABOR AND INDUSTRY S
wcrion prigr-L L8 Web: www.dimn.gov Phone: 651-284-5012

CODE BOOK FACT SHEET

2020 MINNESOTA ENERGY CODE

Minnesota Department of Labor and Industry

BOOK
"

available for purchase and free, online viewing is

TO VIEW CODES ONLINE FREE

Visit w P

TO PURCHASE CODE BOOKS

- Code
FYY) Cipamtmentor Comtructon odes and Ukensing v
* - A Py Web: www.dlimn_gov Phot 2
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2021 IBC

IBC

INTERNATIONAL
BUILDING
CODE

13

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 loads 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.

14
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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
ANSIU/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.

15
ANSYSPRI GT-1
Test Standard for Gutter Systems
Table of Contents
[—
E——
-
s — Gutter
t Assembly
Guter Asser"b'y/ Channe| Fixture
Figure 2. Test Set-up for SPRI Test G-1 Figure 3. Test Set-up for SPRI Test G-2
16
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Aggregate surfacing
Changes in IBC 2021, Section 1504-Performance Requirements
e 0 -
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)
AGGREGATE | ROOP. ‘... Exposure B ] T B Exposure C*
m S95| 100 | 105 | 110 | 1156 | 120 | 130 | 140 | 150 | 595 | 100 | 105 | 110 | 115 | 120 | 130 | 140 | 150
15 2 2 2 2 12 12 16 | 20 | 24 2 13 15 18|20 | 23 2 37
20 2 2 2 2 12 14 18| 22| 26 12 15 17 19|22 | 24 9 | 34 39
AST™M 30 222 mBf1s|[17|2n]25]3]14]17 2 | 37| 42
DI863(No.7 ¢+
or No. 67) 50 121 12(14]16 3 [T |19 36 | 41 | 47
100 | 1416|1921 2|21 |2 IR
150 1 19|22 ] 25 3 46 | 23 6 S 3 M4 | 5| 5
15 2 2 2 2 1 121121518 2 2 2 1315|1722 [ 26 | 30
20 2 2 2 2 12 12 13 17 21 2 2 12 15 17 19 2 28 | 32
ASTM [ 30 22222 2z]w|20]24]2]12]14]17]19]21] 26 1| 35
DI1863 4 4 4 4 + + 4 4 4 4 4 4 4 4 { { 4 4
(No. 6) S0 ez 20]24]28[2]1s[17[19]22]24]20(34]30
7100 [ 12| 12|14 |16 19] 21| 26| 30 | 35 | 16 | 18 | 21 | 24 | 26 | 20 | 34 | 39 | 45
2 | 29 | 34 39 | 18 | 21 | 23 | 26 | 29 | 32 37 | 4 8
For SI: 1 inch= 1 mile per
e pes
wind speed. V. ordance with Section 1609
inimum require m). a gravel stop shall be permitted and shall extend not less than 2 inches (51
mm) e roof surface a height
d. For Exposure D, add § inche: o the parapet height required for Exposure C and the parapet beight shall not be less than 12 inches (308 mm).

17

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

18
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Liquid-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.

19

Roof zones

Changes in IBC 2021, Section 1603-Construction Documents

CHAPTER 16
STRUCTURAL DESIGN

1603.1.4 Wind design data. The following information
related to wind /oads shall be shown, regardless of
whether wind /oads govern the design of the lateral force-
resisting system of the structure:

1. 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.

[PV )

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

4. Applicable internal 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 (KN/m”).

[ p——

| NIERNATIONAL CODE COUNCIL IR
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Attic ventilation
Changes in IBC 2021, Section 1203-Unvented Attics and Unvented Enclosed Rafter Spaces

5.2.7. The roof slope shall be greater than or
equal o 3 units vertical in 12 units
horizontal (3:12).

. Where only air-permeable insulation
is used, it shall be installed directly |
below the structural rool sheathing,
on top the attic floor, or on top of the
ceiling. -

5.2.9. Where only air-permeable insulation
Is used and is installed directly below
the structural roof sheathing, air shall
be supplied at a flow rate greater than
or equal to 50 cubic feet per minute
(23.6 L/s) per 1,000 square feet (93
mv’) of ceiling.

5.3.The air shall be supplied from ductwork |

providing supply air to the occupiable space
when the conditioning system is operating.
Alternatively, the air shall be supplied by a
supply fan when the conditioning system Is

2. Where | insulation board is
used as the air-impermeable insulation layer. it
shall be sealed at the perimeter of each individ-
ual sheet interior surface to form a continuous
layer. I

5.2

=

TXT

XEEETT

Exceptions:

1. Section 1202.3 does not apply to special use struc-
tures or enclosures such as swimming pool
enclosures, data processing centers, hospitals or
art galleries. 3

2. Section 1202.3 does not apply to enclosures in
Climate Zones 5 through 8 that are humidified |
beyond 35 percent during the three coldest
months.

21

Professional Roofing
April 2021

22
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2021 IECC

INTERNATIONAL

CODE

ENERGY CONSERVATION

IECC
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2021 IECC Commercial — Tapered insulation

Rovsine
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C402.2 Specific building thermal envelope insulation
requirements. Insulation in buwilding thermal envelope
opaque assemblies shall comply with Sections C402.2.1
through C402.2.7 and Table C402.1.3.

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.

lﬁ

MAL CODE COUNCIL [

R ATERNATIONAL EXERGY CONSERVATION COOE™

ComMmcAL EMRGY EFFERNCT

= FLBvepossd - L Tibls.

2 Prescriptive approach

24
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TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD*

CLIMATE ZONE [ 0AND 1 2 [ 3 | 4EXCEPT MARINE | 5 AND MARINE 4 | 6 I 7 8 1
l All other [ Group R | All other 1 GroupR l All other | Group R I All other ] Group R | All other [ Group R 1 All other | Group R I All other I Group R | All other [ Group R
Roofs

Insulation entirely | p 5o | R.asei | R-2Sci | R-25ci | R-25ci | R-25ci | Re30ci | Re30ci | Re30ei | Re30ei | Red0ci | R-30ci | R-3Sci | RedSci | R-3Sci | Re3Sei
above roof deck

=28 + 28 -
Metal buildings® R-19 + R-19 + R-19+ | R-19+ R-19 + R-19 + R-19+ | R-19+ R-19 + R-10 + R-25+ | R-30+ R-30 + R-30 + E-Il N E-Il N
o N R-11LS | R-11LS | RI1LS |R-11LS | R-11LS |R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS ;
R-11LS | R-11LS
Attic and other R38 | R38 | R3S | R38 | R38 | R38 | R-49 | R49 | R-49 | R-49 | R-49 | R-40 | R-60 | R-60 | R-60 | R-60 | i
g r—— N T e B Fxe |
ki 8 Reise | R3s | R1se | Ri3e | Rase | Rane | Rese e
is -: At and | prn | Ran | Roasa asei | R33s | R334 i R R L | | 134 yll.l»" I
/) w e R-20 | or R-20 | ar R-2¢ . : -18 8¢
Cer | [ s [ | 0
Vi oa[Rwea] e | waa | 1
[ T o [ won [ man | 1
T
Tt e [Rs e [T e T T LT
Unhestod slabs R R 4 24 2% ix 48 s
o | R-10 for | R-15 for | R-1S for | R-15 for R200r | R-20 for | R-20 for -
24 FL) 4 36’ el @
RS fal | RS fa) | R-S Rl RS fall RS fall | RS fall
ol el I

Table C402.1.4

verscally snd48 mche

10 extend below the batwom of the dab 1

AINIINS3 ADYINI TWIDHINNOD

£

25

2021 IECC Commercial — Tapered insulation

[
< C402.2.1.1 Tapered, above-deck insulation based l
on thickness. Where used as a component of a
roof/ceiling assembly R-value calculation, the sloped | ;
roof insulation R-value couuilm%
shall use the average thickness T Tthes (mun) along | :
with the material R-value-per-inch (per-mm) solely for
R-value compliance as prescribed in Section 402.1.3.

“...average thickness...”

C402.2.1.2 Minimum thickness, lowest point. The
minimum thickness of above-deck roof insulation at its

lowest point. gutter edge. roof drain or scupper.

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.

C402.2.1.4 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.

s 221 WTTARATINAL [EROY CORVERVATION €0O8"

NTERNATIONAL CODE COUNCIL

26
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SO EE S "N November 2021
REFERENCE

27
Be aware whether and, if so, when your state and local
jurisdictions will be adopting the 2021 |-codes
28
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Construction-generated moisture

29
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Reflective Roof Coverings: Fxpcricnce and lim-
lned rescarch has shown that non-adhered membranc

of arfaces can sccutms-

ok

i

re whilk in service 1o 8 grester cxtent than
wystema without highly reflective roof surfaces. Thin phe
nomcnon sppean most pronounced in roof systems with

only 3 single layer of rigid board inmlation, which roule
in “thermal shorts” st the board joints through the thick-
e of the roof system.

A membranc roof system designed without a vapor re-
tarden layer properly placed within the roof system’s crom
of

section may function s 3 "sclfdrying

will bkely accumulaze small smour

exseriot to s interor. Additional information regarding
self-drying roof s
Desermining the Need for 2 Vapor Retarder

lica i provided in Scction 2.2

I sitstions whete 4 membean
tefective

tem's other Layers will be conler than # similar roof system

ly reflective roof surface. As & resul. roof

dry down s quickly or to the same magninude 1 roof

systcma withous highly reflective roof surfaces.

To account for this phenomenon. NRCA recommends
designen use 2 minimunm of two Layen
theie membeanc
be installed with offsct joine o ¢
movement and thermal shorn

mize st leakage and

NRCA aho siggeses roof system designen comider the

of ool

of properly placed st retardens as compones
systems wieh highly reflevtive roof sirfces. Additionsl
information regarding aif rctarders in roof mscmblics i
provided in Chapter 4 Air Retarders for Roof Asemblics.

1.2 Principles of Moisture Vapor
Movement

Phases: Waser can cxist in three phases: solid (ie.. ior),
liguid (Lc.. waser) and gas (Le.. vapor). The phase in which
gencrally depends on it temperanuze and

prowure. At scmanpherk. premute condithons, waicr s

generally

The NECA Roofing Manusl: Archascrural Mesal

* In in solid (crystalline) phase at temy
below its freeting point, which ks 32 F

liquid phase berween 32 F and 212 F

* In it gas phase 2t temprranarcs sbeove it buils
poine, which is 212 F
Water commonly moves from is liquid phase to its gas

phase by evaporation even when the sus

ounding ambi
emt temperature bs less than the material's boiling point
At temperatures bower than the boiling point. hest encrgy
<an be wansferred 1o water molecules and cause them

10 pasa from the biquid phase into the g phase. When

water in i gas phase i cooled, it wil kose energy and

revarn 1o s b phas (.. condemse)

When water passes from it liquid phase 10 16 gas

i the atmasphere, the water vapor is contaimed in e and

it cxern 3 prowure that is meamrable (i.c.. vapor peoware

Relative Humidity: The smont of water in i g

phase (i.c.. modsrure vapor)

can be conained within
a given volume of air is 1 function of temperature. This
quantiey is described by the term “relative humidiey.”
which is somcsimes abbreviated RH and expressod as

percentage. Relative humidicy s the ratbo of the parvial

or warurated  water vapor preware at the

wre is the presure a sab-

Partial pr
stance in it gas phusc wo
availsble volume. When sie s 2 ghven temperature has 3

we if it alone accupied the

rclative humidity of 100 percent. it is said to be aturated

that . it cannot hold amy ¢ unlos i

sived Woarm

a larger quanciy

of wases vapor than cold sir.

For cxample, a given volume of sir will have & relative hu
midity of 100 percent at 60 F (i.c.. dry bulb temperanure
on paychrometric chart). That same volume of air will
have 2 relative humidiey of only about 50 percent if the
ait is heatod from 60 F to 80 F. Using the
his relationship temperaure versus relative b
page 188)

ychometric

o ilhustraed in Figuee 1.1

Condensation: When moisturc-sanurated a s

couled. some of the ma

e vapor contained in the air

denacs that &, the

ate vapor returme to it liqy
ch
o with motsture vapor and condensation begins 1o form
is referred to 1 the air's dew-point temperature

becomes sarurar

ukd phase. The temperarure a1 w

Floshing and Condensonon ond Ar Leckoge Consrel - 20
oo A Lok ags e | g | e e e e i (el
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SPRI

CONSTRUCTION-GENERATED MOISTURE AND ITS EFFECT ON
RC 1s

SPRI Advisory: Construction-Generated
Moisture and Its Effect on Roofing Systems

31

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

* Many concrete admixtures slow moisture release

32
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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

33
Recommendations
Construction-generated moisture
* Realize practical (and physical) limitations
* Consider appropriate contract provision language
so you don’t take on additional liability
34
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Material substitutions

35
I RESEARCH+TECH
Professional Roofing
September 2021
Considering
substitutions
Link
36
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Questions... and other topics
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Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association

10255 West Higgins Road, 600
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(847) 299-9070
mgraham@nrca.net
www.nrca.net

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