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Building codes

: ¥ NrCA

International Residential Code,
2012 Edition (IRC 2012)

INTERNATIONAL

RESIDENTIAL
CODE

. 5 NrcA
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International Residential Code, 2012 Edition

* Chapter 9-Roof Assemblies

e Similar to IBC 2012, Chapter 15
* Reroofing

* Fire resistance

* Wind resistance

* Prescriptive-based language

5 ¥ NrCA

Building Codes Manual (2012 Codes)

* Based on 2012 I-codes:

Guidelines
for (;orY\p1ying With e |IBC2012
Building Code
Requirements * |RC2012
for Roof Assemblies:
International Building Code, hd IECC 2012
2012 Edition
* |PC2012
* [FC2012

* Includes roofing-related code
text and NRCA commentary
on each section

* Co-branded with ICC; NRCA
promotes to industry and ICC
promotes to code officials

‘ 5 NrcA

Maryland Association of Home Inspectors 3



Roofing issues home inspectors should be aware of

Asphalt shingles

NRCA Guidelines for
ASPHALT SHINGLE
ROOF SYSTEMS

N /N

5 NrcA
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Roofing issues home inspectors should be aware of

Chapter 1—Roof Decks

A roof deck is the strucrural substrate o which an asphalt
gle roof system is applied. A roof deck must be capable
ofly suppaing desd Ioads, mcludingthe weight of
an asphalt shingle roof system, and design live loads,
cluding any additional loads that may be required by the
applicable building code. A roof deck also must be able
provide adequate withdrawal resist s used
o attach a rof sys phical location and clis
an influence lhu\'\n of roof dock, after spac-
7 deck slope and ather structural characteristics that
arc appropriate for a roof deck. A roof deck matcrial of
long-term cxpected service life is an important design
considera

c for faste

m. Geogs

atic

on.

Asphalt shingle roof systems m:
following roof deck substrate:

7 he applied directly to the

+ Wood panels (plywood, oriented strand buard)

+ Wood planks and wood boards

e proper thickness and species of a woud p
ank or wood board roof deck required for a
oof assembly should be determined by the desig
including wind uplife, snticipated for the soofsystem and
e distance (span) between the supporting members
5 of cach adjacent picce of decking should be
d_ The end Joints should also be centesed over
bers, except for marched

End jo

In some inst
cls, wood planks or wood boards may be
cxample, in
mentitious w

ountered. For
ome siruations, metal, concrete, gypsum, ce-
od fiber, other nomwood or £

ted wood

materials are wsed as structural decks for stec
nces, NRCA recommen
2 of appropriately desi
pancls, wood planks or wood boards be installed over the
structural deck to provide an adequate subsiraie
phalt shingle roof sysicm,

systems. In the:

able substrate consist

as-

Asphalt shingle roof systems should be applied only over
uous wood panels or closcly spaced wood planks or
wood boards. Spaced, o “skipped.” wood planks or wood
boards . asphalt

ot consi

adequate substrates f

E oof systems

The bottom, leading of cave edge of a oof deck should
be flush or extend out from the outer &

of a fascia

board or crown molding without gaps to provide for a
ouous surface to properly terminate an as

sphalt

of system.

NRCA recommends designers specify roof dock siopes in-
tended for the application of asphalt shin
atd12or

roof systems

ater.

1.1 WoobD PANELS

Wood-panel roof decks can be subdivided into two gen-

exal types: plywood roof decks and oriented strand board
(OSB) roof decks
Plywood pancls are composed of thin woed layers called

cers are lid

rs that are pecled
at right
and pressure. Thi
th and swbility to the panels. Pancls consist of 2
number of cross-laminated layers that vary in number
according to 3 panel’s thickness

OSB compused of layers of compressed, glued
wood strands. These strand layers are orienied at right
angles to one anather before being ghued under heat and
pressure and formed into pancls. OSB panel performance
be affectad by the type of wood (i.c., hardwood or
softwood) wsed in ifs manufacture

m logs. The

other then plued together under
is cross-laminai

on orientation adds

All plywood
phalt shing for structural
usc as roof sheathing. Most building cods require a label
on plywood or wood-based pancls, cnsuring the phywood
or wood-based panel complics with the criteria set forth in
one of the following standards

+ US. Product Standards (PS) PS 1, "Construction
and Industrial Plywood.” for all-vencer plywood

for Wood-Bascd

wood-based panels used 1o suppore
c roof systems should be

+  PS 2, “Poformanc
Structural-Use Pa

sincered Wood Association (APA)
Standard PRP-108, “Performance Standards and
Policics for Structural-Use Panc!
use pancls (all-vences plywood and OSB)

for structural-

Performance standards PS 1 and PS 2, which were initi-
ated by APA, hare been developed under the
for the Development of Voluntary Product Standards” of
the U.S. Department of Commerce. Performance san-
dard PRP-108 was developed by APA

roccdures

NACA Gutdalines for ASPHALT SHINGI

£ ROOF SYSTEMS

Adherence to S 1, PS 2 and PRP-108 standards is vol-
untary by wood pand producers; they
meet these standards tosell their products
NR
ed for use as roof sheathing meet or exceed the requir
ments sct forth by PS 1, PS 2 or PRP

ot requ

A recommends plywood or wood-basa pancls

When plywood is used as a mof deck material, NRCA

s the use of 2 minimum of four-ply, '%x-inch-
thick plywood for 16-inch raficr spacings, and four-ply
h-thick plywood for 24-inch rafier spacings. These
minimum thicknesses are intended to provide adequate
support for an asphalt shingle roof system and adequate
pull-out resistance for the fasteners used to attach asphalt
shingles to plywood pancls. In some instances, thicker
plywood panels may be necessary to accommodate specifi
design loads anticipated for the rof assembly and the di
tance hetween the supporting
When OSE um of

4z-inch-thick OSB is recommended for 16-inch rafier
s and %-inch-thickness OSB for 24-inch rafter

recommm

mbers,

is used as a wof deck matesial, a mini

spac

. These minimum thicknesses are intended to pro-
dequate support for an asphalt shingle roof syste

atach sphl sigles 1 OSB punls. T some tances
thicker OSB p

speific design loads
the di

cpaed mnm ool amcmbly:
ce between the supp

NRCA has concerns about the long-term performance of
OSB panels, including those addressed by PS 2 and PRP-
used s substrates for asphale shingle roof systems. AL
thowgh NRCA acknowledges the widespread use of OSB
pancls for conseructing roof deck substrate, experience

b shown thar OS5 P.lml\ are subject to dim

er backout result
the roof deck:
encounter. If given a choice benween an OSB panel roof
deck substrs plywood roof deck substrate, NRCA
has a preference for roof deck substrates constructed of
plywood pancls complying with PS 1

changes,

changing 7

Phywaod and OSB sheathing pancls should be installed
inch minimum gaps at pancl adges to allow
he pancls. Panel edge clips, ofien
simes used o provide ths gap and also
i support of panel edges berween widely

spaccd framing members

alled

NACA Guidelines for ASPHALT SHINGLE RODF SYSTE!

End joints of wood sheathing panels that do not
members should be supported o provide
for the sh panel ends

cour

over suppor

adequate bear

Preservative-treated Panels:
be taken when wood pand roof decks
wood that has b
Many roofin end wood

roof decks be constructed with wood that has been treated
with a non-oil preservative
reated air- or kil

ion should

constructed of

cn trcated with an oil-borne preserative.

aterial manufacturers recom

be consulted for i speci

naterial application on
wood panel roof decks.

Foradditional
treatment, the Ames

be consuhed
Fire-retardant-treated Panels: Because of the
deteroraton of some fireserandant-seaed (FRT) wond
used by premamre, heat-induced acti

cnded chemical rea

ation of

< should be
sigie the complee b

tion, specal car

the design of a steep-3 sope moof ssembly

A

docs not recommend usi T wood as  roof deck

matcrial,

1.2 WooD PLANKS AND WooD BOARDS

Wood plank and wood board roof decks are co

of solid-sawn ¢ onal lumber. They are normally
supported by wood beams, often glue laminated timber

osed

(ghaclams), and/or solid lumber joists or purins.
The terms wood *plank” and wood *board” generally are
differentiated by thickness and width

ood planks asc long, relatively thick picces of lumber,
Specifications sometimes vary in thickness from 2 inches
up to 3 inches with the width dimension in the p
of the roof deck. Wiood planks may be single or double
raight-cdge, shiy

oove,

tudinal cdges.

ood boards arc picces of lumber that
inches thick with sqpuase cdges. Board widths
12 inches wide

between 4 inches as
their width dimensions in the horizontal plane of a roof

Maryland Association of Home Inspectors
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deck. Boards less than 4 inches wide are sometimes clas-
as serips. Use of nominal 6-inch-wide wood boards

s suggested for roof decks to pre

and spliwing. B

The proper thickness and speics of wood plank and wood
board deck required for a specific roof assembly should

Ve decemined by dhe design loads, includ uplifi,
anticipated for the raof sysem and the distance (span)

hould ao be centered
cept for matched ends (c

3 1, 2004,
preservarive-sreated hamber produced for consumer use
o longer treated with chromated copper assenate (CC.

ailable. The
tment processes use alkaline copper quat (ACQ)
copper aole (CBA), sodium borates ac
copper zine arscnate (ACZA) or v

s. Most, except
e s, anchor and connectonsof peiic
comporsitio orrosion from the wood

NRCA supgests the following guidelines when encounter-

; the currens peneration of treated wood

« Carbon stcel, aluminum and electraplared gabva
nized steel fasteners and connectors should not be
used in contact with trcated wood. Hot-dipped
gelvanized fasteners complying with ASTM A153
and connectors complying with ASTM A653, Class
G185, generally are accepiable. Type 304 or Type
316 stainless-stocl s i connec
ommended for masimunm corrosion resi
Fasteners with proprictary anti-corrosion coatings
may be acceptable for use with treated wood. When
considering the use of such proprictary coated fas-

nectors, fastener manufacturers can

any precautions or special
appl

Aluminum fasteners, flshings and accessory prod
ucts should not be uscd in direct contact with any
treated wood. ACC)-treated wood ks not compatible
with alumimum,

*+ Uncouted metaland paimed meal A
for 300-serics stinless steel. \h.mIJ
ct contact with treated wond
Metal products, cacept staiales e, may be wsed
if separated from treated wood by  spacer of bar-
vier, such as 2 single-ply membrane or sclf-adhering
polymer-modified bitumen membrane.

NRCA s of the opinon that the corrasion-relted con
rding; the use of the current gencration of trcated
wood possibly outweigh the benefits that treated wood
provides as a component in roof assemblics. In many
sances, nontzmatzd, construction grade wood is sitable
for use in roof assemblics as blocking or nailers provided
reasonable measures are tzken to ensure the nonireated
wood remains reasomably dry when in scrvice. Where 2
ans of watcr-

ntreated,

1.3 OTHER DEcK TYPES

NRCA recogaizes other types of structural decks arc
sometimes used in constructing asphalt shingle roof
assemblics, particularly in nonresidential construction.
NRCA recommends asphalt shingle roof systems be ai-
tached dircctly only to stractural wood pancl, wooxl plank
o wond boand roof decks. NRCA docs not recommend
the dircet artachment of shingles t gypsum, concs

plank, cementitious woad fiber or smilar nomwood or
fabricated wond materials

In some situations, metal, concrete, gypsum, cementitious
wood fiber, other nonwood or fabricated wood materials
are used as structural docks for stcep-sdope roof systems. In
stances, NRCA recommends 2 nailable substrare
tcly designed wood pancls, wond
ds be installed over the strucrural
de an adequate substrate for an asphale
shingle roof system.

For ventilation purposcs, f necesary, and to allow accept-
able clearance for proper fastener penctration of a wood
pand naling substrate, NRCA suggests the use of wood
battens or metal channels attached ver a seracrural deck
 raisc and separate the wood p
face below
artachment of wood hartens o

ity of the designer. A complete roof assembly

NRCA Guidalines for ASPHALT SHINGLE ROF 5

2.2 UNDERLAYMENT DESIGN AND
INSTALLATION

substrate t effectively shed water. I_kpu\\l.n
substzate’s slape and exposure conditions of an asphalt
shingle roof system, differcnt underlayment matcrials and
configurations will be appropr

Roof Slope: NRCA recommends designers specify

substrates for asphalt shingle roof systems have shapes of
4:12 or more. For roof substrates ig slopes of 4:12
or more, NRCA recommends a minimum single-layer
underlayment be specified and applied horizontally

shingle fashion

slopes of 3:12 up 0 412,
ing polymer-modified bitumen

For roof substratcs b
single layer of sclf-adh

underlayment or a minimum double-laye ment
should be specified. When a double-bayer underlayment is
specificd, it should be applicd horizentally in shingle fash-

ion, with half the roll width m
half the roll width plus 1-inch underlap.

5 1 nd

h exposure

ronf systems an slopes less than
crs considr the followi

Also, for asphale shi
4:12, NRCA recommends desi

* More s such as
a layer of self-adh

joints scaled

 underlayment with laps

section details

+ Roof layout and valley/pk

+ Carcful consideration of anticipated climate

cond|

of asphalt shingle
proposcd

Some asphalt shingle manufacturers and some building
allow for the application of asphalt shingles an lcsser

Underlayment Configurations: There are differ-
ent underlayment confignrations that can be used for as-

phalt shingle roof systems. Generally, these configurations
red as follows:

be categor

* Single

+ Single underlayment

+ Double layer of undertayment

. For single-lay
went should be applicd horia
in shingle Fauhion and side c lapped a minimum of 2 inches

over the preceding sheet. End baps should be a m
of 4 inches. Vertical end kaps for altemate courses shoukd
be imum of 3 fect. Underlayment should be
fastened with nails or staple
il in place before and d

r as necessary to hold the

mat the installation of 2

primary roof covering, Sec f
Some building codes may requi fic fastener types
and partems f

artempt to hold the us
wind blow-off of the f

ns in an

Installing nonachered undertayment in vertical runs
rred to a5 “strapping,” is considered by NRCA to be

acceptable for stecply sloped asphalt shingle roof sy

If the strapping method is used, NRCA recommer

shects be offsct at a slight anglc t promate

| the side-lap and endHlap coverage be
increased. Strapping should be limited to stecper slopes
that arc more difficult to cover with horizontal ru

gle-layer of Self-adhering Underlayment: This cor
iguration consists of onc layer of sclf-adhering polymer-
modified bitumen shect membrane applied over a roof

deck. This type of membranc is designed to be used as a
water and ice-dam protection membranc, Side laps and

o

aps should be adhered and the membrane sheet adhered
o the substrate. Diesigners should note that these types of
membrancs, when installed over an entire roof arca, act as
nd vapor retarders. Potcntial problems with venilasi

Maryland Association of Home Inspectors

January 18, 2014



Roofing issues home inspectors should be aware of January 18, 2014

DRIP EDGE METAL AT N 2 DRIP EDGE METAL
RAKE APPLIED OVER AT EAVE
UNDERLAYMENT

Figure 1: Single-layer underlayment

. ¥ NrCA

DRIP EDGE METAL AT
RAKE APPLIED OVER

UNDERLAYMENT HALF WIDTH

DRIP EDGE
METAL AT EAVE

Figure 3: Double-layer underlayment

" ¥ NrcA
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moisture contro

nent should be
considered d 2

re2.
During reroofing, self-adhering polymer-modificd binu-
may not be bl to be remorc

1 the cxisting roof deck without dam

the roof de

Double-layer of Underlayment: This config
sists of two layers of underlayment fastened to
before application of <. When 2 double-layer
should be applied
elayer applica-
ninimum of

asphale shi

horizontally in shi

onc-half the roll width ph
sheer. End laps should be 1 m
derlayment should be fastencd app
the roaf to hold the mates
of a primary roof cor

de n

layer may be applie layer configuration.
Water and Ice-dam Protection Membrane
Underlayment: Regardless of the type of und

re for January is o
2 of a water and ice-dam protection

e fo

Some buildi the use of water and ice-dam

codes requi
membrancs in arcas where the mean January
25 F or less. Des
It the applicab

protec
temperatutc
urged to ¢

crs and contractors are

Awater and fce-dam protection me
a self-adhering polymer-modificd bitum,
NRCA recommends these types of self-adhering mem-
< comply with ASTM D1970, which should be
aied on the packy

p ar a roof system’s eaves and exten
4 inches from inside the exy

s, NRCA recommends water and ice-dam
membranes be applied starting at the eaves and
cxtending a minimum of 36 inches upslope fr
the exterior wall |
extend up the adjoining walls and bey
at the downslope end of a valley. See

Water and ice-cam protection membranc for downslope pe-
around penetrations is

n climates wher

can be severe, o ing:
the ice-dam protection membran farther up the dop.

nd ice-dam protection membranes should not

it leaks from occurn “arcful

nsideration of roof ventilation, insulation and project-

specific detailing for particular dlimatic cond
Also, sclf-adhe

ividual product re-
mal information.

quirements can be consulted fo

5 should note that these types of membr:
1

ues with venti-

ction as vapor reta

La noisture control

should be considered duri

arder placement
phase.

Water and ice-dam protection membranes do not need to

be cov by additional underlayment m:
Drip Edge Metal: The use of drip edge metal ar eaves
and rakes provides 3 means of terminating the :

and asphalt shingles and provides for efficient water shed-
ding, Most building codes require the use of drip cdge
metal for asphalt s

e oo systems at caves and rakes.

mctal is most common far asphalt shingle roof
metal s typically fabricated in two

type or T-type. See Figure 7.

e
s. Drip e
gurations

oy e
N\

: lee demming

e e —
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ROOF COVERING

WATER

|CE DAM

UNDERLAYMENT

Figure 6A: Ice damming

. ¥ NrCA

AREAS OF THE U.S. WITH AN AVERAGE JANUARY TEMPERATURE
BELOW 30° F, CONTOURS REPRESENT U.S, CLIMATE DIVISIONS,

Figure 5: Areas of the U.S. with an average January temperature below
30 E composite 1983-2007 data. Map is based on data provided by
NOAA/ESRL Physical Sciences Division, Boulder, Colo., from its website,
www.cdc.noaa.gov. Contours represent U.S. Climate Divisions.

Y7 NRCA

18
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ICE-DAM PROTECTION
MEMBRANE

DRIP EDGE METAL

24" MIN.
36" MIN, |[F ROOF SLOPE IS LESS
THAN 4:12 OR IN HEAVY
SNOWFALL REGIONS

Figure 6B: Installation of water and ice-dam protection membrane

19

i NrcA

DRIP EDGE METAL AT
RAKE APPLIED OVER
UNDERLAYMENT

A PLY OF SELF-ADHERING
UNDERLAYMENT MATERIAL
INSTALLED UP TO A POINT AT LEAST

EXTERIOR WALL LINE OF THE
BUILDING TO PROVIDE AN ICE-DAM
PROTECTION MEMBRANE

24" OR 36," AS REQUIRED, INSIDE THE

R MINIMUM

DRIP EDGE METAL AT EAVE

membrane

Figure 2: Single-layer underlayment with water and ice-dam protection

20

TINEE

Maryland Association of Home Inspectors

January 18, 2014
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TYPE ORP EDGE METAL

retal maserial used for
on local practices

prefinished aluminum

p edge metal at about 12
d. Spacing may need to

L-TYPE DRIP EDGE METAL T-TYPE DRIP EDGE METAL

Figure 7: Drip edge metal configurations

5 NrcA
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- H that use pla fber rinforcing mars are desipnased = “plass
Chapter 3—Asphalt Shingles ~ tx ==t i —
Asphalt shingles are desipned for we 2 multiayered, water- ane .
shedding roof components that rdy oa the dope of  roof - S1aPes OF syles of sphalt hingles azeidentificd in

Figure 8 as foll
asbarate w cffocively shed water. s Basiaow=
+ Strip shingles These shingles are in strip form and

Asphalt shingles aze categoriand by thesr reinforcements cently onges i widh han hight. Comanon
and shapes dimensions foe standard shingles are 12 inches by
Asphalt shingles that use organic reinforcing mats are re- 36 inches. For metric shingks, the common dimen-
fermed to 2 “orpasic snforced asphat shinghs,” 2nd those sioms are about 13 inches by 39% inches. These

APPROXIMATE SIZE TYPICAL QUANTITY PER SQUARE

EXPOSURE
PRODUCT
wiot | EnoTH SHNGLES | BuNDLES

SELFSEALING STRIP SHINGLE

127020 | 360R 39 5108 .
4 407081 37104
E e e e C V

MULTI-TAB, THREE-TAB,
NO ot

STRIP SMINGLE MORE THAN
ONE THICKNESS PER STRIP

137020 | 360R3S 4108 °
b e e e INCHES | INCHES INCHES seTo% ates
] ]

LAMNATED

INONVIDUAL LOCK DOWN

23§ NCHES | 20f NCHES | 18 INCHES 7270120 3104

BASIC TLOCK DESIGN

Figare & Sheper and uyin of ephals hingien

20 NRCA Guidslings for ASPHALT SHINGLE ROOF SYSTEMS
APPROXIMATE SIZE TYPICAL QUANTITY PER SQUARE
EXPOSURE
PRODUCT
WIDTH LENGTH SHINGLES BUNDLES
SELF-SEALING STRIP SHINGLE
127020 36 OR 363 57O 83
INCHES INCHES INCHES d0To8 3104
MULTI-TAB, THREE-TAB,
NO CUTOUT
STRIP SHINGLE MORE THAN
ONE THICKNESS PER STRIP
1137020 | 36 OR 3¢ 4TO 8}
INCHES INCHES INCHES 647090 3105
LAMINATED
INDIVIDUAL LOCK DOWN
23} INCHES | 20} INCHES | 16 INCHES 7270 120 3704
L
d
BASIC T-LOCK DESIGN
5 NrcA
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105 mph

Locatlon V (mph)

Puerto Rleo 145

Guam 170 110 mph "120 mph
Vlrgln Islands 145

Amerlcan Somoa 125 Notes;

1. Values are nominal deslgn 3-second gust wind speeds In mlles per hour (mph})
at 33 feet above ground for Exposure C category.

. Llnear Interpolatlon between wind contours Is permitted,

. Islands and coastal areas outside the last contour shall use the last wind speed
contour of the coastal area,

. Mountalnous terraln, gorges, ocean promontorles and speclal wind
reglons shall be examined for unusual wind condltlons,

w N

IS

ASCE 7-05
Figure 6-1—-Basic Wind Speed

Figure 9: Basic wind speed map based on three-second peak gust from ASCE 7

N 5 NrcA

Wind Speed UL 997 or ASTM D3161 ASTM D7158'

60 mph Class A -

90 mph Class I» Class D

110 mph Class F -

120 mph Mot applicable Class G

150 mph Nat applicable Class H
! The assumptions in ASTM D7158's dassifications are based on a standard building environment, including a three-
second wind gust exposure from ASCE 7, Exposure Caregories [ or II, Ground Roughness B or C, and a mean mof
height of 60 feet or less.

Figure 10: Asphalr shimgles wind-resisramce clasificarions

. 5 NrcA
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FIRST COURSE

STARTER COURSE

CUT OFF TABS AND INSTALL
WITH THE CUT EDGE PLACED
DOWNSLOPE ALONG EAVE EDGE

——FASTENER MAX, 5" FROM
EAVE-NOT IN CUTOUT

Figure 12: Starter course for asphalt shingles

5 NrcA

APPROX. FASTENER LOCATIONS

SELF-SEALING STRIP

APPROX, 5/8"

——

1" EQUAL

EQUAL

EQUAL

'ﬁ

36"

P

Figure 16: Four-nail attachment locations for three-tab strip shingles

5 NrcA
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APPROX. FASTENER LOCATIONS

SELF-SEALING STRIP

/L@__@\_

\ EQUAL

EQUAL

Figure 18: Four-nail attachment locations for laminated strip shingles

5 NrcA

APPROX, FASTENER LOCATIONS
SELRSEALING STRIF A

Figure 18: Four-nail attachment lpcations for laminaved strip shingles

TOP PIECE
OF LAMINATE

FASTENER

BOTTOM FIECE
OF LAMINATE

Figure 20: Nail placement in double-thickness portion of laminated

strip shingles
30

5 NrcA

Maryland Association of Home Inspectors
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6-INCH PATTERN 6%e-INCH PATTERN

| | e
6 INCHES 6%s INCHES
r 6 INCHES r 6%s INCHES
1 %ﬂjﬁ - ——
CUTOUTS ALIGN CUTOUTS ALIGN I I I I I I o
—EVERY OTHER [T T T T T I [

——EVERY OTHER
COURSE
—FULLWIDTH

CoURSE I
e [ T T T T T T 1T

SHINGLE

SHINGLE ] I [ I ]

SHINGLE I
[T
STANDARD-SIZE SHINGLES METRIC-SIZE SHINGLES [ “ “ ‘ “ |

STARTER I [
I
[

=

NOTE: UNDERLAYMENT NOT SHOWN FOR CLARITY.

Figure 13A: G-inch offset pattern (standard), and a 6%6-inch offset

pattern (metric) inch (merric) offset partern

31

Figure 14B: Appearance of 5-inch (standard) offset pattern and a 5%-

5 NrcA

VALLEY
UNDERLAYMENT

SEALANT

NOTE: FIELD UNDERLAYMENT NOT SHOWN FOR CLARITY,

Figure 23: Open valley using metal valley flashing

5 NrcA
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\1\

PREFABRICATED FLASKING
METAL FLASHING SLEEVE WITH ELASTOMERIC COLLAR

=

STATIC ROOF VENT

METAL FLASHING SLEEVE
WITH RAIN COLLAR

LOUVERED ROOF WVENT TURBINE ROOF VENT

Figure 26: Various types of penetrarion flashings m N R C A

35

CRICKET OR BACKER FLASHING

=

<)

COUNTERFLASHING

%ﬁg

APRON FLASHING: STEP
FLASHING

Figure 27: Sheet-metal flashing components used at a chimney

. 5 NrcA
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’ STEP FLASHING

| — BACKER FLASHING

Figure 36: Shefr—mt’m!ﬁmhing components used ar s/eylig/ﬁ

N 5 NrcA

Figure 29: Step flashing at a vertical wall

. 5 NrcA
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STEP FLASHING AT ——
EACH COURSE

KICK-OUT FLASHING WITH \\.\_
/ SOLDERED OR SEALED
CORNERS

Figure 31: One-piece or preformed kick-outs ar bottommost step flashing
at eave-to-wall interface

5 NrcA

A1.2 Armic VENTRATION

“The iuc of attic ventilasion and the amoust of ventila-
tioa necessary to prevent moisuare condensation nd
accumudation and adequardy reduce attic temperamuze
s controvessial. Several rescarch peojects have bees con-
ducted to determine the cffoctivencs of ventiating astic
spaces 10 optimum ventilation levls.
Generally, ventilation of attic spaces cam be accommo-
dated by using one of two methods

+ Satic veatilation

+ Mechuniaal veatilation
Static Ventilation: The most common means of pro-
viding attic ventilation for stocp-slope roof assemblics is by
nonmechanical, static ventilation.
Using this method, ambient outside air entess into the
attic space via soffit or eave vents: this 2ir pases through
the attic space where it acoumulates excessive heat and
moistuzres and this air then cxits the attic via veats posi-
tiomed at or near the top of the attic space as shown in
Figure 1.
This method is based on the concept of convection, whese
heat and vapor pressure narurally rise. For this method
1o effectively serve is intended purpose, approximatdy
equal amounts of ventdation mast be placed at the soffits
o cave and at or near the top of the attic space. This is
refeered to 25 balanced ventdasion.
“The intent of 2 balanad ventilation system i to provide
nearly cquivalent amouns of ventation arca at the cave
soffit and at or near the ridge. For 2 balanced vensilasion
sysem to function properly, approximately one-half of the
ventilation asea must be at or near the ridge. A balaneed
ventilation system relies oa narural convection t promote
ventilation.

The Insernasions! Butlding Code, 2009 Edicion, provides

the following requizement regarding atic ventilation.
*1203.2 Attic Spaces. Endlosed attics 1nd endosed
rafies spaces formed where aslings are applied directly
1o the underside of roof framing membess shall have
cross vemtilation for each separate space by ventilating
openings protected apainst the entrance of rain and
snow. Blocking o¢ bridging shall be arranged =0 3 to
not intesfiere with the movement of 2ir. A minimum
of 1inch (25 mm) of airspace shall be provided be-
tween the insulation and the roof sheathing. The net
free ventilating area shall not be less than Y600 of the

0% o oA
VENTLATIGN AREA AT RIDG:

Figure 1: Newsechansce] vexsslacion o pep—y

e
e semacien n o balanced emicatin conesien & e,

space ventilated, with 50 percent of the required
vestilating area provided by ventilztors located in the
upper poetion of the space to be vested at least 3 fect
(914 mm) above the eave or coenice vents with the
balance of the required vestilation provided by aave
©or comice vents.”
The Insernsstonal Restdensial Code for One- and Tww-
Family Duvellings, 2009 Ediciom, provides the following.
somewhat diffesent —roquircment regarding attic
ventilation.
“R806.2 Minimam area. The totl net free venilar-
ing area shall not be less than 1/150 of the area of
the space vestilated except that 2 reduction of the
total azea to 1/300 is permitted, provided at least 50
percest and not moee than 80 percent of the required
vestilating area is provided by ventilators located in
the upper portion of the space 10 be ventilated at least
3 fect (914 mm) above the cave or comice vents. As
an alsernative, the net free cross-ventidation ans may
be redizced to 1/300 when 2 vapor retasder having 2
transmission rate not cxaeding | perm (5.7 x 107
kp/somi=Pa) s imstalled on the warmsin-winter side of
the aeiling,
Whea designing for attic ventilation, NRCA recommends
desipness provide for attic ventilation in the minimam
amount of 1 square foot of net free vestilation area for
every 150 squase feet of attic space (1:150 ventilation
ratio) mezsuzed at the attic floor kevel (e, csling).

NRCA Guldsings for ASPHALT SHINGLE ROOF SYSTEMS
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APPROX, 50% OF TOTAL
VENTILATION AREA AT RIDGE
£ ymc SPACE]
\— INSULATION
AR /CONDITIONED
SPACE APPROX, 50%

OF TOTAL
VENTILATION
AREA AT
EAVES

41

Figure 1: Nonmechanical ventilation of attic space. Soffit or eave with
ridge ventilation in a balanced ventilation configuration is shown.

5 NrcA

MECHANICAL VENT
(1.0 CU, FT, PER MINUTE
PER SQ.FT.)

Z ATTIC SPACE/

INSULATION

ZCONDITIONED

SPACE /

APPROX.

50% OF TOTAL
VENTILATION
AREA AT
EAVES

ridge with intake vents at the soffits or eaves are shown.
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Figure 2: Mechanical ventilation of attic space. Mechanical vent near

5 NrcA
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INSULATION VAPOR RETARDER

Z ATTIC SPACE
(CONDITIONED SPACE)/

ZCONDITIONED

SPACE /

Figurr 3: Conﬁgurﬂtian of conditioned, unvented attic

5 NrcA

Other issues

* Algae

u ¥ NrcA
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Other issues

* Algae
* Warrantees
e Others?
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Other roof system types
» Steep-slope (greater than 2:12 slope):
— Clay tile
— Concrete tile

— Fiber cement
— Metal panels
— Metal shingles
— Wood shakes
— Wood shingles
— Slate

— Synthetic

5 NrcA
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Other roof system types — cont.

* Low-slope (2:12 slope or less):
— Built-up
— Modified bitumen
— Single ply
— Metal panels
— Spray foam

¥ NrCA

Questions?

5 NrcA

Maryland Association of Home Inspectors 25



Roofing issues home inspectors should be aware of January 18, 2014

¥ NrCA

Mark S. Graham
Associate Executive Director, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois 60018-5607

(847) 299-9070
1-800-323-9545
FAX: (847) 299-1183

www.nrca.net
mgraham@nrca.net

Twitter: www.twitter.com/MarkGrahamNRCA
Web site: www.marksgraham.com
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