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Radio frequency radiation

Rooftop cell phone transmitters

CRCA Advisory Bulletin ﬂ

Radiation and

The increased and

(EMF) may be exposing
contractors to i on rooftops, sides of

safety
limits and mitigating exposure.
with and risk
technology. Roof pe of "

of d the
Safety Code 6.

information/guidance for most stringent requirements.

What is Radiofrequency (RF) Radiation?
There are two types of radiation — fonizing radiation and non-ionizing radiation. Bath are forms
P He %

] ]
of butionizing
lonizingraition, ke x.rays or gamma rays, has enough energy tocavse chemical changes by VISOr utietin
breaking chemical bonds. Sources of this type of radiation can be found in hospitals, nuclear

energy plants, and nuclear weapons faciltis. Non-{onizing radiation causes molecles to
vibrate, which generates hea. RF radiation is a type of non-onizing fadiation and is the energy

used to transmit wirelless information. RF radiation is invisible and power levels of equipment June 2023
and amount of RF radiation can fluctuate without warning.

About Sofety Code 6
* which

s This

ENF such as: Wi-Fi, cell phones, smart meters, cell phone towers, those using 5G technology.

K effect: show

‘would take steps to protect the health of Canadians.
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How protect yourself from RF radiation

The risks associated with RF radiation increases with the number of devices present, the closer a worker
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect
themselves by the following

How protect yourself from RF radiation
The risks associated with RF radiation increases with the number of devices present, the closer a worker
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect
themselves by the following:

e Complete a visual assessment of the area to determine if cellular antennas or other RF radiation
generating antennas are present. If you are not sure, ask your supervisor, the building owner, or the
property manager if RF-generating antennas are present where you need to work. The building
owner or property manager should have the information, or know whom to contact for information
about antennas, their locations, and the RF radiation levels.

e Look for warning signs posted near RF antennas; the signs should identify the hazard and tell you
where to get more information.

e Contact the building owner/manager and the antenna licensee to have the equipment temporarily

powered down or moved.

Recognize the sighage

Property of AT&T
Authorized :
Personnel O

No Trespassing ACAU I Io N
Violaters will be Prosecuted :
In:case of eme rgency, or prior t p ( ’
maintenance on this site, call 8o
and reference cell site number
Radio frequency fields bey
this point may exceed the H
general public exposure lin
o : . : Obey all posted signs and site gui Beyond this point:
for working in radio frequency Radio-frequency fields at
environments. this site may exceed FCC
s tance w - rules for human exposure. = Z
- F P Beyond this point:
L. or your safety, obey all posted sign{ - %ol fields at thi it
and site guidelines for working in adio frequency Tields a IS site
frequency environments. exceed the FCC rules for human
ations commission ruied] @ POSUre.
o
—] Failure to obey all posted signs and site
guidelines for working in radio frequency
environments could result in serious injury
\ J

Photos courtesy of Peter Shackford—Hettrick, Cyr & Associates, Inc.
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How protect yourself from RF radiation

The risks associated with RF radiation increases with the number of devices present, the closer a worker
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect
themselves by the following

Complete a visual assessment of the area to determine i cellular antennas or other RF radiation
generating antennas are present. If you are not sure, ask your supervisor, the building owner, or the
property manager if RF-generating antennas are present where you need to work. The building
owner or property manager should have the information, or know whom to contact for information
about antennas, their lacations, and the RF radiation levels.

Lok for warning signs posted near RF antennas; the signs should identify the hazard and tell you
where to get more information.

Contact the building owner/manager and the antenna licensee to have the equipment temporarily
powered down or moved.

If work needs to be performed within a potentially hazardous area:

e Check the site survey or roof plan for potential exposure levels

e Pre-plan work tasks and travel routes so you can limit trips through the RF field and time spent on
tasks there — the goal is to get in and out as quickly as possible.

e Avoid standing directly in front of or close to an antenna. As a rule of thumb, stay 1.5 m (6 feet)
away from a single antenna and 3 m (10 feet) away from a group of antennas.

o Use a personal RF monitor. The monitor will warn you if you are in an area where RF radiation is at a

dangerous level. There are several handheld EMF personal safety monitors available on the market

that measure exposure and allow workers to work in an exposed area for a limited time. Use

personal monitors and protective clothing while work is being performed and if an alarm sounds,

stop work and leave the area immediately.

Some useful references

CRCA Advisory Bulletin (Link)

Health Canada’s Safety Code 6 (Link)

* Federal Communications Commission (Link)

* Center for Construction Research and Training (Link)
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TirkcA | TOOLBOXTALKS

National Roofing Contractors Association

Link

i  TOOLBOXTALKS

Radio frequency (RF) hazards

According to the Federal Communications Commission. (FCC), radio waves and
e i are one farm of

gy that harm peaple. Harm from RF exposure will vary according to power levels,

length of exposure time and distance from the antennas. Sources of RF encrgy on 2

roofiop often are not obvious and usully are not properly marked or defined as dan-

ger 7ones by waming signs. In many cases, antennae are hidden by building elements
50 workers may not be aware of their presence. Here are some important facts about
RF energy and things that you can do to avoid it

« Hligh levels of RF may heat body tisue and increase body temperarure, causing
tissue damage because the body cannot cool quickly enough to prevent damage.
“This i called RF's thermal effocs, and your eyes are the most valnerable part of
your body. Actual contact may cause a shock or bum.

« Aclower, nonthermal levels of RF exposure, nervous system and immune sys-
tem problems, kidney damage, neurological disorders and even some cancers
may occur.

« Become familar with what RF transmiters or antznnae look ike and the dan-
gers of working near them. Be avrare that warning signs for RF transmirters
may not abways e present on 2 oof.

« Your employer must inquire as to the presence of RF equipment and whether it
may be shut down or shiclded o other barrier device installed for the duration
of the work period roofing workers will be in proximity to the transmiter.

« Symproms of RE exposure ofien soem the same as physical exertion and
becorme heat exhaustion or heat stoke. Remaving a worker from the area
and coaling the body is imporean. Trained, professional medical care of the
symproms is citical.

No further reproductions authorized, Dec 13, 2023,

National Roofing Contractors Association

Mational Raafing

10
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“Frankenstein roofs”

11

Systems approach...

12
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FM Approvals’ RoofNav

www.RoofNav.com

There are 1,101,862 approved roof assembly
configurations in FM Approvals’ RoofNav

--As of March 11, 2024

13

Roof deck loading
considerations

14
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Some examples of roof loading

 Pallet of asphalt shingles (42 bundles): 2,500 to 4,200 lbs.

* Pallet of TPO membrane rolls: 1,400 to 3,450 Ibs.

 Pallet of MB cap sheet (20 rolls): About 2,500 Ibs.

* Pallet of glass-faced gypsum board (4 x 4): 1,600 to 2,400 lbs.
 Pallet of bonding adhesive (45 pails): 1,800 lbs.

* Bundle of polyiso. (4 x 8): 250 to 500 Ibs.

15

Some initial considerations

Roof deck loading concerns

Roofing operations may exceed live load capacity

Note joist/framing orientation

Consider avoiding adjacent load placement

Position loads across joists/framing

Consider added dunnage across framing

Also consider rooftop equipment weight

16
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Nighttime tie-in and night seal considerations

XXI. WATER CUTOFFS AND
WEATHER PROTECTION

Water cutoffs are temporary felt courses that are installed
to prevent moisture from entering the insulation and
membrane during construction. They should be applied
at the end of each day’s work and whenever work is halt-
ed for an indefinite period to protect the membrane from
precipitation. They must be removed prior to installing
additional insulation.

Temporary flashings should be installed as weather pro-
tection if permanent flashings are not in place. All open-
ings in the membrane should be sealed to prevent any
moisture from entering the roof system before complet-
ing membrane application.

Specifications requiring gravel installation each day are
unrealistic and sometimes detrimental to the quality of
the completed roof. Where working conditions permit,
roofing felts should be “glazed” and sealed at the end
of each day’s work if final surfacing is not installed.

17
of Accepted
- Roofing
Knowledge
HARK)
18
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With single-ply membrane systems, nighttime tie-ins
and night seals have gotten more difficult...

19

Some considerations

Nighttime tie-ins and night seals

* Project specific planning...
* Get back to the basics...

— Water cut-off

— Night seals

* SA underlayment and base sheet products
can work well for cut-offs

Any concepts to share?

20
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Nailbase insulation
considerations

21

Nailbase insulation considerations

e Double layer design and application

e Taped joints can control vapor leaks/underlayment wrinkling
at board joints

e Pressure-tested and FRT nailbase are not good ideas for
nailbase

22
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“Moisture” meter concerns

23

These meters do not read moisture...
...they are reading relative conductivity, which can be
correlated to specific materials in specific conditions
when properly calibrated.

24
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Considerations

“Moisture” meters

Read/understand the instruction manual

Understand device sensitivity

Understand proper operating conditions

Proper calibration/recalibration is critical

Don’t overstate the meter’s capability

Verify job-specific results with gravimetric analysis

25

Field wind-uplift testing

Putting the field wind-uplift test to the test

26
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Field wind-

uplift testing

* ASTM E907, “Standard Test Method for Field Testing Uplift
Resistance for Adhered membrane Roofing Systems”

* FM 1-52, “Field Verification of Roof Wind Uplift Resistance”

27

ASTM EDOT/FM 1-52

P e e e
N INDUSTRY ISSUE UPDATE

Field-uplift testing

ASTM E907 and FM 1-52 tests continue to be problematic

NRCA “Industry Issue Update,” June 2015
NRCA members’ experience:

Most tests not conducted in accordance
with ASTM E907 or FM 1-52.

No correlation between field test vs. lab.
results/classifications

NRCA survey: 55% passing

28
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Revisiting field
uplift testing

gggggggggg -standing concerns

resuits

29

ASTM Interlaboratory study (ILS)

“Testing the test”
* Built three identical test decks allowing for 24 tests total
* FM Class 90 roof system (FM tested to 90 psf)
* 8 testing entities conducted 3 test each

* Each test run at 15 psf increments up to 90 psf classification

* Membrane deflection is measured

* ASTM ILS staff planned the study and analyzed the test results
* At FM Global’s research center in Glocester, Rl

30
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90-psf test increment.

allowable deflection.

ILS results

Statistical outliers 15-, 30-, 45-, 60- and 90-psf test increments
Outlier data excluded at 30-, 45- and 90-psf test increments
16 of the 24 specimens exhibited failure before completing the

5 results at the 45-psf increment and all the tests’ results at 60,
75- and 90-psf test increments exceeded FM 1-52’s maximum

All specimens should have exceeded 90 psf

“Testing the test”

31

;RESEARCHJfTECH

Putting the test
to the test

Substantial variability has been found in
field-uplift testing

by Mark S. Graham

Professional Roofing
September 2023

Link

32
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; RESEARCH+TECH

y The ASTM International interlaboratory study clearly illustrates
: NRCA’s long-standing position that field-uplift testing should not be
relied upon as an indicator of an adhered roof assembly’s in situ uplift
resistance or as a quality-assurance measure of roof assembly installa-
tion. Continuing to use it as such is irresponsible.

Since the study results were released, NRCA’s Technical Operations
Committee has asked FM Global to immediately discontinue use of FM
Putting the test 1-52’s field-uplift test as a quality-assurance measure for roof assembly

to the test s . i
Substantial variabilty has been found n installation. &®:

field-uplift testing

by Mark S. Graham Roofingsy
152), el

ogalive (upliff) prossures inside the chamber are measured.

33

Code issues...

34
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IWU I C IWUIC 2024
2 * Overlays the Building Code

BIERL » Ch. 5: Special Building

INTERFACE CODE®

Construction Regulations

* Ignition-resistant Construction
Class1,2or3

* Class 1 and 2: Class A roof
Class 3: Class B roof

* Valley, eave, gutter and
downspout and roof vent
requirements

N Link
35
L RESEARCH+TECH
Professional Roofing
December 2023/January 2024
Wildfire mitigation
20 professionalroofing.net DECEMEER/JANUARY 2023-24 Lr]l(
36

North/East Roofing Contractors Association March 12, 2024



NRCA technical issues update

19

241PMC

INTERNATIONAL PROPERTY
MAINTENANCE CODE®

W

o /

! S et
_ ccccccccccc

IPMC 2024

Sec. 304-Exterior Structure
Sec. 507-Storm Drainage

37

L RESEARCH+TECH

Maintaining compliance —

IPMC* provides code i its for
building maintenance

by Mark S. Graham

26 profossionalroofing.net FEBRUARY 2024

Professional Roofing
February 2024

38
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The 2024 I-codes have already been published
and are available, except for the International
Residential Code, 2024 Edition and International
Energy Conservation Code, 2024 Edition

40
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ICC appeals webpage

iccsafe.org/2024-iecc-appeals

2024 IECC Appeals

The rigorous, transparent development process for the

i Submitted Appeals.

y Ce e® meets the
agement and Appeals Hearings
ation in the
Standards Presentation Procedures
s
o anc

fundamental principles of Office
Budget Circular No A-119 (Federal
Development and Use of Voluntary Consen:

and in Conformity Asse:

ctivities), a key principle

n appeals process. Appeals Board
forma ut appeals ¢ IECC Info and Committees

of which,

41

Assuming these appeals are resolved expeditiously,
publication of IRC 2024 and IECC 2024 in Q2 2024 is likely”

*Mark Graham’s opinion (subject to change)

42

North/East Roofing Contractors Association

March 12, 2024



NRCA technical issues update

22

Accessing the I-codes

codes.iccsafe.org

o] Bson w®

» ICodes

Collections

» Commenta
» Publisher A
» Resources
» Standards

» Topics

Alabama
Aaska

» Arizona
Arkansas

» Calfornia

» Colorado
Connecticut
Delaware

District of Columbia

Unlock the Complete Set of Content & Features.

with Premium Complete

Premium exclusiv it requires subscription to access content.

2028 interationsl lumting Cade (PG 4 Imemationsl Mechenical Code (M)

-i_

Florida

Georgia

Hawail

1daho

> linois

Indiana

= 2024 ntemational Widana U

g

5

e %

Cooe 202 et opry o
o

¥ % .

. =t

2024 Interational Zoning Code (2C)

ce Code for Buldngs and

20241-Codes
COMING SOON!

The IRC, IECC and IoCC willbe
released in te st cuarter of 2024

tps: o ssfe rg/about 2024-

<odeupdates;

LVE CHAT

43

a|

AlCodes > 20241Codes

Legend information
NOTES INSIGHTS

CHAPTER 15 ROOF ASSEMBLIES AND
ROOFTOP STRUCTURES

> SECTION 1501 GENERAL

> SECTION 1502 ROOF DRAINAGE

SECTION 1503 WEATHER PROTECTION

SECTION 1504 PERFORMANCE
REQUIREMENTS

> SECTION 1505 FIRE CLASSIFICATION

SECTION 1506 MATERIALS

SECTION 1507 REQUIREMENTS FOR ROOF
COVERINGS

> SECTION 1508 ROOF INSULATION

SECTION 1509 ROOF COATINGS

SECTION 1510 RADIANT BARRIERS
INSTALLED ABOVE DECK

> SECTION 1511 ROOFTOP STRUCTURES

SECTION 1512 REROOFING

CHAPTER 16 STRUCTURAL DESIGN

CHAPTER 17 SPECIAL INSPECTIONS AND
TESTS

CHAPTER 18 SOILS AND FOUNDATIONS

CHAPTER 19 CONCRETE

CHAPTER 20 ALUMINUM

CHAPTER 21 MASONRY

CHAPTER 22 STEEL

CHAPTER 23 WOOD

CHAPTER 15 ROOF ASSEMBLIES AND ROOFTOP STRUCTURES.

CHAPTER 15 ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:
About this chapter: Chapter 15 provides minimum requirements for the Gesign and consiruction of roof assembies and ro010p
structures. The crteria adaress the weather protective barrier at the roof an) in most circumstances, & fire-resistant barrier. The.
chapter is largely prescriptive in nature and is based on decades of experience with various traditional materais, but it aiso
recognizes newer products. Section 1511 acOesses r0OMOp StruCtures, Which include Penthouses, tanks, fowers and spies.
must be trested 55 & story Lnder Chapter 5

Code development reminder: Code change proposals to sections preceded by the designation [SF] or [F] will be considered by |
one of the code development committees meeting during the 2024 (Group A) Code Development Cycle. All other code change
proposals will be it during the 2025 (Group E) Code Development Cycie.

SECTION 1501
GENERAL

1501.1 Scope.

‘The provisions of this chapter shall govern the design, materials, construction and qualty of roof assemblies, and rooftop structures

SECTION 1502
ROOF DRAINAGE

1P11502.1 General.
Design and instalation of roof drainage systems shall comply with this section, Section 1611 of this code and Chapter 11 of the
Intemational Plumbing Code.

P1 1502.2 Secondary (emergency overflow) drains or scuppers.

Where roof crains are required, secondary (emergency averfiow) roof drains o scuppers shall be provided where the roof perimeter
construction extends above the roof in such a manner that water will be entrapped if the primary drains allow buildup for any reason. The
installation and sizing of secandary emergency drains, leaders and conduct with Section 1611 of this code and
Chapter 11 of the Intemational Plumbing Code

Pramium Cods Insignts Premium Answers

-

FirstVarsion: Aug

Bson =®

LIVE CHAT

44
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Purchasing the I-codes

shop.iccsafe.org

wwwwwwww )
D cooe International Codes wepv | & Sgnmv B Gan
ARmY covc!

2024 International Building Code®

Digital Codes Premium Subscription

@ Billed Mornly

o @ O Howriaview mutpiican
cotzso -

Mermbers SIg0.i0 to reveal discounted price.

Print and Other Digital Formats
PRICE MEMBERPRICE  MEMEER SAVINGS

5102000 514009 s48.00

5163.00 512200 s41.00

524800 s186.00 o200

5267.00 520000 $67.00

45
24 |BC
DAL New to the 2024 I-codes
* Single column text format
* Updated font styles
* QR codes identifying changes
* Streamlined lists
* Consistent grouping of related text
(e.g., tables follow parent sections)
* Shaded table headers and notes
iccsafe.org/design-updates
46
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INTERNATIONAL
BUILDING CODE’

IBC 2024

* Ch. 15: Roof Assemblies and
Rooftop Structures

* Ch. 27: Electrical

e Ch. 13: Interior Environment

e Ch. 16: Structural Design

47

mAPIER
i5

‘About this chapter:

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

Chapter 15 provides minimum requirements for the design and constructon of roof assemblies and rooftop structures. The

Code development reminder: Code change proposals to sections preceded by the designation [BF] or [P] will be considere
committees meeting during the 2024 (Group A) Code Development Cycle. All other code change propasals will be considered by a
code development committee meeting during the 2025 (Group B) Code Development Cycle.

d by one of the code development

SECTION 1501—GENERAL
1501.1 Scope. The provisions of this chapter shall govern the design, materials, construction and quality of roof assemblies, and
rooitop structures

SECTION 1502—ROOF DRAINAGE
[P11502.1 General. Design and
f this code and Chapter 11 of the Intemational Plumbing Code.

[P] 1502.2 Secondary (emergency overflow) drains or scuppers. Whare roof drains are required, scondary
{emergency overflow) roof drains or scuppers shall be provided where the roof perimeter construction extends
above the foof in such a manner that watar will be entrapped if the primary drains allowbuildup for any reason.
The installation and sizing of sacondary amergency overflow drains, Leaders and conductars shall comply with
Section 1611 of this code and Chapter 11 of the international Plumbing Code.

1502.3 Gutters. Gutters and leaders placed on the outside of buildings, other than Group R-3, private garages
and buildings of Type V construction, shall ba of noncombustible material or not less than Schedule 40 plastic
pipe.

hall comply with tion 1611

SECTION 1503 WEATHER PROTECTION
1503.1 General. Roof decks shall ba caverad with 1o the building or structure in
‘accordance with the provisions of this chapter. oof coverings shall be designed in accordance with this code,
andinstalled in accordance with this code and the manufacturar's approvad instructions.
1503.2 Flashing. Flashing shall be installed in such 2 manner 50 a5 to prevent water from entering the wall and
raof thraugh joints in copings, through maisture-permeable materials and at intersections with parapet walls
andother penetrations through the roof plane.
1503.2.1 Locations. Flashing shall be installed at wall and roof intersections, at gutters, wherever there s a
change in raof siope or direction and around roof openings. Where flashing s of metal, the metal shall b
thickness h (0.482 mm) (No
ed or covered 15022 1and 150332, The top surface of

1502, 5 bacops
the parapet wall shall provide positive drainage.
1503.3.11 od

. arapet Section 705.12 shall be coped or covered with weather-
proof materials of a width not less than the thicknass of the parapet wall such that the fire-resistance rating of the wall is not
decrease

1503.3.2 Other parapet walls, Parapet walls meeting one of the exceptions i Section 705.12 shall be coped or covered with
‘weatherproof materials of a width not less than the thickness of the parapt wall.

/
‘| Deleted 1502.3-Scuppers

1503.4 Attic and rafter ventilation. Intake and exhaust vents for ventilation of attic and enclosed rafter assemblies shall be
provided in accordance with Section 1202.2 and the vent product manufacturer’s installation instructions.

Exception: Unvented attic and unvented enclosed rafter assemblies in accordance with Section 1202.3.

mw BUILDING CODE™

NTERNATIONAL CODE COUNCIL

48
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'ROOF ASSEMBLIES AND RODFTOP STRUCTURES

SECTION 15041

1504,

1504.1 Wind resistance of roofs. Roof decks and roof coverings shall be designed in accordance with Section

i ™

required elassification in Table 15042
Excaption: Ashle shingies rt ncludad n the scope of ASTH D758 shall b tsted nd leled i sccor
dance with ASTM D3161. Asphalt ear a label ASTM D3161
and the required classification in Table 1504.2.

TABIE 15643C TEEP SLOPE ROOF SHINGIES TESTED FASTH D31E10RD7ISS
XA RS OTISE ASTHDIIETor

FIGURES 1609.3(1)-(4) ORASCE  (mph) | _SPEED, 1, FROM Table 1609.3.1 (mph)

o & D, Gort A Do

T £ OGork L00F

g W Gork LoorF

2 i) Gore v

T ) Gork v

T T W F

T ™ A F

T i F

o ST T =TT
: fhons oulsice of these assumptions. o

1504.3 Wind resistance of clay and concrete tile. Wind loods on clay and concrete tile roof coverings shall be in accordance with
Section 1609.6
1504.3.1 Testing, Testing of 15043.11,1504.3.1 2 and 15043 1.3
1504.3.1.1 Overturning resistance. Concrete and clay roof tiles shall be tested to determine their resistance to overtuming
duetowind in accordance with Chapter 15 and either SBCCI SSTD 11 or ASTMC1568
1504.3.1.2 Wind tunnel testing. Where concrete and clay raof tiles do not satisfy the limitations n Chapter 16 for rigid tle, a
wind tunnel test shall be used to detemine the wind characteritics of the concrete or clay tile roof covering in accordance
with (hapmr 15 and ither SBCCI SSTD 11 o ASTM CL569.
504.3 . Thelift coeffcient for
Sance it S200 57D 1L o STI 1570

rooftiles shall bair

lay tile shall ba 0.2 or shall be determined in accor-

1507 th
attached or adhered to tha roof deck shall be designed to resist the design wind foad pressures for components and cladding in accor-
160¢ ind to i

1504.4.1 Other roof systems. Built-up, modified bitumen, fully adhered or mechanically attached single-ply roof systems, metal
panel roof systems applied to a solid or closely ftted deck and other types of membrane roof coerings shall be tested in accor-
dance with FM 4474, UL 580 or UL 1597,
1504.4.2 Structural metal panel roof systems. Where the metal roof panel functions s the roof deck and roof covering and it
provides both westhar pratacion 3 suppar o e tho sctral el panc oot st shall comply wieh i secion
Structural standing:seam metal panel roof systems shall be tested in accordance with ASTM E1592 or FM 4474, Structural
Choughfastanad matal pane oot oysoms shal b testad in accordanca with ASTME1552, FM 4474 o UL 550
Exceptions:
1. Metal roofs constructed of cold-formed steel shall be permitted to be designed and tested in accordance with the
applicabloreforancod structuraldosigh standardn Saction 22041
l be permitted and tested dance with the applicabl

referenced structural des\g\ standard in Section 2002.1.

1504.4.3 Metal roof shingle to a solidor closely fitted deck shall be tested in accordance with ASTM

1504.4.4 slate shingles. Slate shingles shall be tested in accordance with ASTM D3161. Slate packaging shall bear a labelindicat-
ing compliance with ASTM D3161 and the required classification in Table 1504.2.

‘202 INTERNATIONAL BUILDING CODE* m
NTERNATIONAL CODE COUNCIL et mx‘ s et e T e 2
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
1504.5 Ballasted Low-slope single-ply roof systems. Ballasted I gle-ply roof system coveri lled rd

5 Ball
with Section 1507.12 shall be designed in accordance with ANSI/SPRI RPA
15046 Edgo st or low-lap rofs, etal g systens, except gters and cunterfshinginsalled on e, moded
bitumen and single-pl ‘dance with Chapter 16
and tested for resistance in a::urdan:ew\lhTes(Mmhwds RE-1, RE-2 and RE-3 of ANSI/SPRI ES-1, except basr:wmd.weed V,shall be
demrmmad me Figures 1609 3(1}through 1609.3(4), as applicable.
utter securement for low-slope roofs. Gutters that are used to secure the perimeter edge of the roof membrane on

mw mum bu\ it-up, modified bitumen, and single-ply roofs, shall be designed, constructed and installed to resist wind loads in

accordance with Section 1609 and shaH be tested |r|a(mrdarv:a ‘with Test Methods G-1 and G-2 of SPRIGT-1.
1504.7 Impact resistance. foof coverings installed on low.slope roofs in accordance with Section 1507 shall resist impact damage
based on the results of tests conducted in accordanca with ASTM D3746, ASTM D4ZT2 or the “Resistance to Foot Traffic Test” in FM

1504.8 Wind resistance of aggregate-surfaced roofs. Parapets shall be provided for aggregate surfaced roofs and shall comply
with Table 1504.8. Such parapets shall be provided on the perimeter of the roof at all exterior sides except where an adjacent wall
extends above the roof to a height at least equivalent to that required for the parapet. For roafs with differing surface elevations due
to slope or sections at different elevations, the minimumm parapet height shall be determined based on each racf surface elevation,
andat no point shall the parapet height beless than that required by Table 150

ed and installed in accordanc 1504.5,
TABLE 1504. HEIGHT (INCHES) FOR AGGREGATE SURFACED ROOFS™ =%+
) 55 TTo0] 105 [ 110 | 115 [ 120 130 | 180 | 150 | =05 [ 100 | 105 | 110 | 115 [ 120 130 | 140 | 150

(No. TorNo. 67) 50 12 |12 | 14| 16|18 |21 | 25 |30 |35 | 17 | 19 |22 | 25 | 28 | 30| 36 | 41 | 47
(No.6) 50 R[] [a2]a]2a]x]0
CEEE
o

o

-

SECTION 1505—FIRE CLASSIFICATION
[BF] 1505.1 General. Fire classification of roof assemblies shall be in accordance with Section 1505. The mini-
‘mum fire classification of roof assemblies installed on buildings shall comply with Table 1505.1 based ontype o
<onstruction of the building. Class A, B and C roof assemblies and roof coverings required to be listed by this
section shall be tested in accordance with ASTM E108 or UL 790. In addition, fre-retardant-treated woodroof
‘coverings shall be tested in accordance with ASTM D2895.

Exception: Skylights and sloped glazing that comply with Chapter 24 or Section 2610,

— Deleted 1504.7-Physical
properties
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1504.5 Ballasted low-slope single-ply roof systems. Ballasted low-slope single-ply roof system coverings installed in accordance
with Section 1507.12 shall be designed in accordance with ANSIKSPRI RP-4.

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 on a low-slope roof 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 wind speed, V, shall be
determined from Figures 1609.3(1)through 1609.3(4), 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 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 accordance with Test Methods G-1 and G-2 of SPRI GT-1.

1504.7 Impact resistance. Roof coverings installed on low-slope roofs in accordance with Section 1507 shall resist impact damage
based on the results of tests conducted in accordance with ASTM D3746, ASTM D4272 or the “Resistance to Foot Traffic Test” in FM
4470.

| | R E R R
T N 0 B B SV ST ST IS 7 T BN T IS IS T T

DR |
|7 ST T 1

[BS] LOW-SLOPE. A roof slope less than 2 units vertical in 12 units horizontal (17-percent slope).

T0 | 37 || 22 | = |27 [ |5 |41 || 5 | % |2 |2 | = | w4 w0 | %
= T2 2|2 |nu || n |k w2 |2 |2 |E]| 5|02 5]
% T2 2 e e o] u|al i e|E]| v E]=]=]n
st D183 % T2 2 ek | E] 2| BT == a]E
No.6) E] G B || G| |6 | w8 B|E|7| 0|8 |%]|6]®]|s
T0 |12 |12 ] 18|16 |0 2|2 [0 || 16 |18 [ |2 |2 B | 4| W |
ENBEEEEEEEEEE R EEE
Tt ToiEmm,1 oA

any cant .

o

Hace and notes ran e PeIght ot agpegate

& The labuiated values agply: oHASCE TIs 10y
Basi wind spead i sccion 1604

©fo o,

b

SECTION 1505—FIRE CLASSIFICATION
[BF] 1505.1 General. Fire classification of roof assemblis shall be in accardance with Section 1505. The mini-
‘mum fire classification of roof assamblies installed on buildings shall comply with Table 1505.1 based on typeof
<onstruction of the bulding. Class A, B and C roof assemblis and roof coverings required to be listed by this
section shall be tested in accordance with ASTM E108 or UL 790. In addition, fire-retardant-treated woodroof
«coverings shall be tested in accordance with ASTM D2838.
Excoption: Skylights and sloped glazing that comply with Chapter 24 o Section 2610

51
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1504.5 Ballasted low-slope single-ply roof systems. Ballasted s e

with Section 1507.12 shall be designed in accordance with ANSI/SPRI RP4.

1504.6 Edge systems for low-slope roofs. Mistal edige systems, except gutters and counterflashing, nstalled on built-up, modified

bitumnen and single-f I l f cordance 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 wind speed, V, shall be
Eigures 1608 3(11throuch 1600 3 Jicahl

gle-ply roof system coveri lled rd

1504.8 Wind resistance of aggregate-surfaced roofs. Parapets shall be provided for aggregate surfaced roofs and shall comply
with Table 1504.8. Such parapets shall be provided on the perimeter of the roof at all exterior sides except where an adjacent wall
extends above the roof to a height at least equivalent to that required for the parapet. For roofs with differing surface elevations due
to slope or sections at different elevations, the minimum parapet height shall be determined based on each roof surface elevation,
and at no point shall the parapet height be less than that required by Table 1504.8.

Exception: Ballasted single-ply roof coverings shall be designed and installed in accordance with Section 1504.5.

TABLE 1504._MINIMUM REQUIRED PARAPET HEIGHT (INCHES) FOR AGGREGATE SURFACED ROOFS™" <%+
) 55 TTo0] 105 [ 110 | 115 [ 120 130 | 180 | 150 | =05 [ 100 | 105 | 110 | 115 [ 120 130 | 140 | 150
(No. TorNo. 67) 50 12 |12 | 14| 16|18 |21 | 25 |30 |35 | 17 | 19 |22 | 25 | 28 | 30| 36 | 41 | 47
(No.6) 50 R[] [a2]a]2a]x]0

For Sk 1inch =25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.

a. Parapet height is measured vertically from the top surface of the coping down to the surface of the roof coveringin the field of the roof adjacent to the parapet and outbound of

any canf strip.

Interpolation shall be permitted for wind speed, mean roof height and parapet height. Extrapolation is not permitted.

Basic wind speed, V, and wind exposure shall be determined in accordance with Section 1609,

. Where the minimum required parapet height is indicated to be 2 inches (51 mm), a gravel stop shall be permitted and shall extend not less than 2 inches (51 mm) from the roof
surface and not less than the height of the aggregate.
The tabulated values apply only to conditions where the topographic factor (K,) determined in accordance with Chapter 26 of ASCE 7 is 1.0 or where K_, is incorporated in the
basic wind speed in Section 1609.

. For Exposure D, add 8 inches (203 mm) to the parapet height required for Exposure C and the parapet height shall not be less than 12 inches (305 mm).

an o

m
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1504.5 Ballasted low.-slope single-ply roof systems. Eallasted low-slope single-ply roof system coverings installed in accordance
with Section 1507.1 shall be designed in accordance with ANSI/SPRI RP4.
1504.6 Edge systems for low.sl fs. Metal rs and ing, installed on built.up, modified
bitumen and single-ply roof systems on a be designed for dance 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 wind speed, V, shall b
determined from Figures 1609.3(1)through 1609.3(4), a5 applicable.
1508.6.1 Gutter sacurement for low-slope roofs. Gutters that are used to secure the perimeter edge of the roof membrane on
low-slope bult-up, modified bitumen, and single-ply roofs, shall be designed, constructed and installed to resist wind loads in
accordance with Section 1609 and shall b tested in accordance with Test Methods G-1 and G-2of SPRI GT-1
1504.7 Impact resistance. Roof coverings installed on low.slope roofs in accordance with Section 1507 shall resist impact damage
based on the results oftests conducted in accordance with ASTM D746, ASTM DA272 or the *Resistance to Foot Traffic Test” In FM
4470,

1504.8 Wind resistance of aggregate-surfaced roofs. Parapets shall be provided for ageregate surfaced roofs and shall comply
with Tablo L504.8. Such parapats shall ba providad an the perimetar ofthe roof at allaxterior ides axcopt whata an adjacent wall

atend: 0 heigh that required for the parapet. For roofs with differing surface elevations due
to slope or sections at d ] i ased on each roof surface elevation,
and atna point shallthe parapet he\ght be less than that required by Table 1504.5
Exception: and installed with Section 1504.5.
TABLE 1504.5—MINIMUM HEIGHT
., VINPH)
MEANROOF
AOSETSATE | eigHT Exposure B ExposureC’
") <95 Ta00] 205 [ 120 [ 135 120 [ 130 [ 140 [ 150 | =95 [ 100 [ 105 110 [ 115 [ 120 130 240 [ 350
5 T[22 |2 |u|u|®|0|n] 2|6 |66 [n|E]|r] 0]
B T2 [u [ [E (B[ E[n[E[T[B|B|w]|6] ="
ASTMD1863 E B
(Mo-TorNo.sT) ™55 DD | e |E[ B0 ®[0|5| 0|60 |5[B[0]6]0]0
W | v 6|6 || % |0 B |7 0|06 %|B|n|E]|a]a]a
EN R E R EEEREEEEE
5 2|22 |u|u|u|6E|6]2]2]:|B|B|0|2|[®[®
) Tz |u|u|B|v|n]2|2 0|6 0|65 6[0
AsTM D186 E BN EREEE
(0.6 50 BEEEREEEEEREEEEEEEEE
W0 |0 [0 | w16 |0 [ %[0 ]% | 15|52 6|5 66|
T |0 | u|u B 0| %|[®|%|n]6]|n]n6]% 6|27 6]s
or S Linh =35 4 . 1001=304.8 . 1 i o
anycontse.
b b
. Gack windspeed 2605,
a
urface and s nan the it hesggegate
. L. naptar 601 ASCE T L0
s i speed I Secton 1603

[BF] 1505.1 General. Fire classification of roof assemblies shall be in accordance with Section 1505. The mini-
mum fire classification of roof assemblies installed on buildings shall comply with Table 1505.1 based on type of
construction of the building. Class A, B and C roof assemblies and roof coverings required to be listed by this
section shall be tested in accordance with ASTM E108 or UL 790. In addition, fire-retardant-treated woodroof
coverings shall be tested in accordance with ASTM D2898.

Exception: Skylights and sloped glazing that comply with Chapter 24 or Section 2610.

m 02 =
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[BF] TABLE 1505.1—MINIMUM ROOF ASSEMBLY CLASSIFICATION FOR TYPES OF CONSTRUCTION®®

1A 1B 1A liB A ne v VA VB

B B B c B [ B B c

For Sl: 1 foot = 304.8 mm, 1 square foot = 0.0929 m”.

a. Unless otherwise required in accordance with the International Wildiand-Urban interfoce Code or due to the location of the building within a fire district in accordance with
Appendix D.

b. Nonclassified roof coverings shall be permitted on buildings of Group U occupancies, where there is a minimum fire-separation distance of 6 feet measured from the leading
edge of the roof.

. Buildings that are not more than two stories above grade plane and having not more than 6,000 square feet of projected roof area and where there is a minimum 10-foot fire-
separation distance from the leading edge of the roof to a lot line on all sides of the building, except for street fronts or public ways, shall be permitted to have roofs of No. 1
cedar or redwood shakes and No. 1 shingles constructed in accordance with Section 1505.7.

[BF] 1505.2 Class A roof assemblies. Class A roof assemblies are those that are effective against severe fire test exposure. Class A
roof assemblies and roof coverings shall be listed and identified as Class Aby an approved testing agency. Class A roof assemblies shall
be permitted for use in buildings or structures of all types of construction.

Exceptions:

1. Class A roof assemblies include those with coverings of brick, masonry or an exposed concrete roof deck.

2. ClassAroof assemblies also include ferrous or copper shingles or sheets, metal sheets and shingles, clay or concrete roof
tile or slate installed on noncombustible decks or ferrous, copper or metal sheets installed without a roof deck on
noncombustible framing.

3. Class A roof assemblies include minimum 16 ounce per square foot (0.0416 kg/m?) copper sheets installed over combus-
tible decks.

4. Class A roof assemblies include slate installed over ASTM D226, Type Il or ASTM D4869, Type IV underlayment over
combustible decks.

Tsted in this ch:pler

1506.3 Prods ntifying marks
and aﬂpmved testing agency labels reqmred in ccordance with Section 1505. Bulk shipments of materials shall be accompanied
with the same form onabill of lading b
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Scan for @
Changes

d079973
1507.1.1(3).

1507.1 Scope. Roof coverings shall be applied in accordance with the applicable provisions of this section and
the manufacturer’s installation instructions.

1507.1.1 Underlayment. Underlayment in accordance with this section is required for asphalt shingles, clay
and concrete tile, metal roof shingles, mineral-surfaced roll roofing, slate and slate-type shingles, wood shin-
gles, wood shakes, metal roof panels and BIPV roof coverings. Such underlayment shall conform to the
applicable standards listed in this chapter. Underlayment materials required to comply with ASTM D226,
D1970, D2626, D4869, D6380 Class M, DET5T or D825T shall bear a label indicating compliance with the stan-
dard designation and, if applicable, type classification indicated in Table 1507.1.1(1). Underlayment shall be
fastened in accordance with Table 1507.1.1(2). Underlayment shall be attached in accordance with Table

Exception: Structural metal panels that do not require a substrate or underlayment.

TABLE 1507.1.1(1)—UNDERLAYMENT TYPES

MAXIMUM BASIC WIND SPEED, V< 130 MPH IN MAXIMUM BASIC WIND SPEED, V= 130 MPH IN
ROOF COVERING | SECTION HURRICANE-PRONE REGIONS OR V< HURRICANE-PRONE REGIONS OR V=
140 MPH OUTSIDE HURRICANE-PRONE REGIONS | 140 MPH OUTSIDE HURRICANE-PRONE REGIONS
ASTM D226 Typelorll ASTM D226 Type I
STMIDTIT0 ASTM D1970
Asphalt shingles 1507.2 ASTM D4869 Type I, 11, Il or IV
ASTM D4869 Type lll or IV
ASTM D675 ASTM D8257
ASTM D8257
— — R ‘ B ‘ .
‘ ASTM D226 Type lor Il ASTM D226 Type I
Wood shingles 15078 ASTM D4369 Type |, Il Ill or IV ASTM D4369 Type lll or IV
Wood shakes applied
: ; ASTM D226 Type | or Il ASTM D226 Type Il
:Z:fzzl‘cdkm“m"g 1507.8 ASTM D4869 Type |, II, Ill or IV ASTM D486S Type Il or IV

m
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TABLE 1507.3.7—CLAY AND CONCRETE TILE ATTACHMENT™™ —contimusd

TorS-Tinen s, 1cok =308 P, L e parour— LT T
Miifhum asteno 72 Cortosion estant nalls ot s han M. 11 g3 wah ¥/,_nch eal.Fastenars srall b ong a7oug 1 panctate o T sneating 7, 1nc or

®

@ Horontal batiens. attershall ot lssfzn Ich by 20chs Pl PIoVSons sl b mag o aralndg By 2se o not e nin /,nch 3t 62 128 r by 105k
e BSHERS WIEN Rt e 121 3/, 1 S par o e ABEN Batens HOTZOn L1 CSeR 18IS Sopas oer 112

TABLE 1507.4.3—METAL ROOF COVERINGS

ROOF COVERING TYPE

STANDARD APPLICATION RATE/THICKNESS

5% aluminum alloy-coated steel

ASTM ABTS, GF60

Aluminum

for press-formed shingles.

ASTM B209, 0.024 inch minimum thickness for roll-formed panels and 0.019 inch minimum thickness

Aluminum-coated steel

ASTM A463, T2 65

55% aluminum-zinc alloy coated steel

ASTM AT92 AZ 50

Cold-rolled copper

ASTM B370 minimum 16 oz./sq. ft. and 12 oz./sq. ft. high yield copper for metal-sheet roof covering
systems: 12 oz./sq. ft. for preformed metal shingle systems.

Copper 16 oz./sq. ft. for metal-sheet roof-covering systems; 12 oz./sq. ft. for preformed metal shingle systems.
Galvanized steel ASTM A653 G-90 zinc-coated.®

Hard lead 2 bs./sq. ft.

Lead-coated copper ASTM B101

Prepainted steel ASTM AT55

Soft lead 3 |bs./sq. ft.

Stainless steel ASTM A240, 300 Series Alloys

Steel ASTM A924

Terne and terne-coated stainless

facturer’s installation instructions.

Terne coating of 40 bs. per double base box, field painted where applicable in accordance with manu-

Zinc

0.027 inch minimum thickness; 99.995% electrolytic high-grade zinc with alloy additives of copper
(0.08% - 0.20%), titanium (0.07% - 0.12%) and aluminum (0.015%).

For SI: 1 ounce per square foot = 0.305 kg/m”, 1 pound per square foot = 4.882 kg/m’, 1 inch =25.4 mm, 1 pound = 0.454 kg,
a. For Group U buildings, the minimum coating thickness for ASTM A653 galvanized steel roofing shall be G60.

| NTERNATIONAL CODE COUNCIL
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1507.8.1 Deck requirements. Wood shingles shall be installed on solid or spaced sheathing. Where spaced sheathing is used,
sheathing boards shall be not less than 1-inch by 4-inch (25 mm by 102 mm) nominal dimensions and shall be spaced on centers
equal to the weather exposure to coincide with the placement of fasteners. Where 1-inch x 4-inch (25 mm x 102 mm) spaced
sheathing is installed at 10 inches (254 mm) on center or greater, additional 1-inch x 4-inch (25 mm x 102 mm) boards shall be
installed between the sheathing boards. When wood shingles are installed over spaced sheathing and the underside of the shin-
gles are exposed to the attic space, the attic shall be ventilated in accordance with Section 1202.2. The shingles shall not be

backed with materials that will occupy the required air gap space and prevent the free movement of air on the interior side of the
spaced sheathing.

07
TRBLE 1507 5.
WATERAL [ AeeucksLEMmUMGRADES | GRADING RULES
Wood inglesofraturllyduabewoed | 13013 I =
e
1507.8. hi Fasteners for ir hall b of ,inch (19.1 mm)

into the sheathing. For sheathing less than '/, inch (12.7 mm) in thickness, the fasteners shall extend through the sheathing Each
shingle shall be attached with not fewer than two fastenars

1507.8.7 Application. Wood shingles shall be laid with 2 side lap not less than 1/, inches (38 mm) between joints in adjacent
courses, and not be in direct alignment in altemate courses. Spacing between shingles shall be '/, to ¥, inch (6.4 to 8.5 mm)
Weather exposure for wood shingles shall not exceed that setin Table 1507.8.7

TABLE 1507.8.7—WOOD SHINGLE WEATHER EXPOSURE AND ROOF SLOPE.
SoE
[r—— = canoe Tinches
SR | e
= 5 5
,s N2 B :
I g &
Wl = =
shingles of naturally durable wood 18 No.2 4 45
s 3 s
Wl = 7
2 e B o
Mot s =
EERERL

1507.8.8 Flashing. At the juncture of the roof and vertical surfaces, flashing and counterflashing shall be provided in accordance
it the manufacturesnsallsion insrutions, and where of meal,shll b nat s than 0.019:nch (048 mm) o 26 galv-
alley flashing an 1 inches (279 mm) from the centerline

asch way snd havoaspashivortor i ntlossthan inch (25 ) igh s he Fow e formed o par of the Raching Secions
fthraa units vartical in 12 units horizontal (25

percent slope) v thevalley fzshing sl oo s (916 mm) underlayment of either one layer of Typel under-
loyment rning the i lngth of the valley or <l adaing polymarmodfied bituman shest baang 3 el ncicting
complanca Wit ASTH DLSTO.In aditon o ther requ temperature in Janu”
PV () o ek o e here 53 sty of forming a\onglhe e cousing 5 backup of water, the metal valley
tha roofing opas undi alin 12 units hori-

contal (58 percant iope)orslfadharing pobymer macifed tumen sheet shllbe atelec

m
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1507.8.9 Label required. Each bundle of shingles shall be identified by a label of an approved grading or inspection burau or
agency.

1507.9 Wood shakes. The installation of wood shakes shall comply with the provisions of this section and Table 1507.8.

1507.9.1 Deck requirements. Wood shakes shall only be used on solid or spaced sheathing. Where spaced sheathing is used,
sheathing boards shall be not less than 1-inch by 4-inch (25 mm by 102 mm) nominal dimensions and shall be spaced on centers
equal to the weather exposure to coincide with the placement of fasteners. Where 1-inch by 4-inch (25 mm by 102 mm) spaced
sheathing is installed at 10 inches (254 mm) on center, additional 1-inch by 4-inch (25 mm by 102 mm) boards shall be installed
between the sheathing boards. Where wood shakes are installed over spaced sheathing and the underside of the shakes are
exposed to the attic space, the attic shall be ventilated in accordance with Section 1202.2. The shakes shall not be backed with

materials that will occupy the required air gap space and prevent the free movement of air on the interior side of the spaced
sheathing.

1507.9.1.1 Solid sheathing required. Solid sheathing is required in areas where the average daily temperature in January is
25°F (-4°C) or less or where there is a possibility of ice forming along the eaves causing a backup of water.

Taper sawn shakes of naturally durable woed Torz 3

1 3
i = 3 hakes and shingles of T 3
dance with AWPAU1 (Commodity Specification A, Special Requirement 4) tor2 s

558~ CocarShake and SR BreaL
TS Forest Products Laoratory of e Texas Forest Senvices.

1507.9.7 Attachment. Fasteners for wood shakes shall be corrosion resistant with a minimum penetration of */;inch (13.1 mm)
into the sheathing. For sheathing less than ', inch (12.7 mm) in thickness, the fasteners shall extend throughthe sheathing, Each
shake shall be attached with not fewer than twa fasteners.

1507.9.8 Application. Wood shakes shall be laid with a side lap not less than 1'f, inches (28 mm) between joints in adjacent
courses. Spacing batween shakes in the same course shall be %/,t0%, inch (9.5 to 1.9 mm) for shakes and taper sawn shakes of
naturlly durable wood and shall be 0 4 inch (6.4 to 9.5 mm) for preservative taper sawn shakas. Weather exposure for wood
shakes shall not exceed those set in Table 1507.9.8

TRBLET507.5. WEATHER EXPOSURE
'ROOFING MATERIAL LENGTH (inches) GRADE e

= o1 75

Shakes of naturally curablewood by el o
= ol 75
2 No.1 1
& 33 =
2 No.z s
= o1 75
2 No.1 1

v

= 33 ™
u No.2 s

ForSiTina Tt
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1507.16.9 Flashing. Flashing for BIPV shingles shall be installed in accordance with the roof covering manufacturer’s installation
instructions to prevent water from entering the wall and roof through joints in copings, through moisture-permeable materials
and at intersections with parapet walls and other penetrations through the roof plane.

saction

1507.17.1 lied to 3 solid h

specifically designed to be applied over spaced sheathing.

1507.17.2 Deck slope. BIPY roof panels shall be used only on roof slopes of 2 units vertical in 12 units horizontal (2:12) o greater.

1507.17.3 Underlayment. Underlayment shall comply with ASTM D226, ASTM D4869 or ASTH DE7ST.

1507.17.4 Underlayment application. Underlayment shall be applied shingle fashion, parallel to and starting from the eave,

lapped 2 inches (51 mm) and fastened sufficiently to hold in place.
1507.17.4.1 igh-wind attachment. Underiayment applicd in areas subject to high winds [V,., greater than 110 mph (49 mys)
35 detemined n accordance with ecton 160821 shall be applied i accordance with the manufacurers nsouctons
Fasteners shall be applied along the overl 36inch
oot et than 130 o (S o o i M D326, Type 1, ASTH DB, g o ASTH Darss T sty
ment shall be attached in a grid pattem of 12 inches (305 mm) between side laps with a G-inch (152 mm) spacing at the side
laps. The underlayment shall be applied in accordance with Section 1507.1.1 except all laps shall be not less than dinches (102
mm). Underioyment shall ba attached using cap nails or cap staples. Caps shall ba mtal or plastic with a nominal head diame-
e of not less than 1inch (25.4 mm). Metal caps shall have a thickness of not less than 0.010 inch (0.25 mm). Power-driven
metal caps shall have a thickness of not less than 0.010 inch (0.25 mm). Thickness of the outside edge of plastic caps shall be
not lessthan 0035 inch (0.8 mm). The cap nail shank shall ba not loss than 0.083 inch (2.11 mm) for ring shank cap nafls and
0081 inch (2.31 mm) for smooth shank cap nail. Staple gage shall be not less than 2L gage [0.0.2 inch {0:81 mm]]. Cap nail
shank and cap staple logs shall have alength sufficent to pentrate through-the-roof sheathing o not less than ¥ inch (19.1
mm) into the roof sheathing.

Exception: ternative, adhered mmplymg permitted.
1507.17.4.21ce barrler. In areas the aaves causing a back-up of water, an
isebarier comssing of ot famerthan twolayors afunderfayminl(emerﬁ?d together or of a self-adhering polymer modified
bitumen sheet shll be used instead of normal underlayment and extend from the lowest edges of all roof surfaces to a point
ot es than 24 inches (610 ) meidethe s riorwol U of th bung
Excoption: Dotarhod

materials and at intersectio

1507.17.7 Flashing. Flashing for BIPV roof panels shall be installed in accordance with the roof covering manufacturer’s installa-
tion instructions to prevent water from entering the wall and roof through joints in copings, through moisture-permeable
ns with parapet walls and other penetrations through the roof plane.

NTERNA]

SECTION 1506—ROGF INSULATION
[8F] 1508.1 General. The use of above- slaion P i
s covered with an approved reof covering and passes the tasts of NFPA 276 or UL 1256 when tected 25 an ]
assembly.
Exceptions:
L Foam plastic
2.

the material and of Chapter

2. Where 2 conarete or composite metal and concrete roof deck is used and the above-deck therma | ]
insulation is covered with anapproved roof covering.

[BF] 1508.2 Above-deck thermal i it inTable
1508.2
TEF] TABLE 1508.3 _ATERIAL STANDARDS TATION
MATERIAL STANDARD.

Cellular glass board ASTM C552 0r ASTM 102

Composite boards ASTM C1280, Typelll, WV, V or Vil
Expanded polystyrens ASTAcET
o
oy s 1TSS, Acem by b .. ol b e .5 2 P ) ' et
AL CODE COUNCIL - e
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[BG] 1511.6
exterior walls in accordance with the type of construction of the building. Where e ioe separation sl graate than 5 fest
(1524 mm), mechanical equipment screens shall ot be required to comply with the fire-resistance rating requirements.

[BG] 15116.1 Helght Umitations. Mechanical equipment screens shall not exceed 18 foat (5486 mm) in height above the roof

Exception: Where located on buildings of Type IA construction, the height of mechanical equipment screens shall not be
limited.

[86] 1511.6.2 Type , I, il Regardless of the

that are located on the roof decks of buildings of Type , I, Il or IV construction AphitTes pm 3o oo oo
blematerials in accordance with any ane of the following imitations:

L. The fire separation distance shall be not less than 20 feet (8096 mm) and the height of the mechanical equipment screen
above the raof deck shall not exceed 4 feet (1219 mm) as measured to the highest point on the mechanical equipment
screen.

2. The fire separation distance shall o ot less than 20 feet (6096 o) and the mechanical equimen scree shall be
constructed of complying with section exteriorinstallation.

3. Where exterior wall covering panels are used, the panelsshall have a /farrm spread index of 25 or less when tested inthe
minimum and maximum thicknesses intended for use, with each face tested independently in accordance with ASTM
EB4 or UL 723. The panels shall be tested in the minimum and maximum thicknesses intended for use in accordance
with, and shall comply with the acceptance criteria of, NFPA 285 and shall be installed as tested. Where the panels are

cestad as part of an exterior ol assembly with NFPA 285, the face of the
mechanical equipment sz tructurein asthey wereir he tested exterior wall
assembly.

[B6] 1511.6.3 Type on TypeV

construction, as measured from grade plane to the highest point on the mechanical equipment screen, shall be permitted to
‘exceed the maximum building height allowed for the bulding by other provisions of this code where complying with any one of
the following limications, provided that the fire separation distance is greater than 5 feet (1524 mm):
1. Where the fire separation distance is not less than 20 feet (6096 mm), the height above grade plane of the mechanical
qupmentscreenhll ot xcoed 4 et (1213 ) mor hanthe maxim g g slowed
2 onstructed of
3 Th creen shall of d
axerior installation
4. where the fire separation distance is not lass than 20 fect (6096 mm), the mechanical equipment screen shall ba
constrcte of matarae havig s fame spread it of 25 o ks whn tste i the miniurs and masium thck-
nesses intended for ASTM EB0r ULT23.
[BG] 15117 Other rooftop sictures Rooftop structures not regulated by Sections 1511.2 through 15116 shall comply with
- tiy icak

ith Section 2303.2 for

[BG] 1511.7.6 Lightning protection systems. Lightning protection system components shall be installed in accordance with
Sections 1511.7.6.1,1511.7.6.2 and 2703.

[BG] 1511.7.6.1 Installation on metal edge systems or gutters. Lightning protection system components attached to
ANSI/SPRI/FM 4435/ES-1 or ANSI/SPRI GT-1 tested metal edge systems or gutters shall be installed with compatible brackets,
fasteners or adhesives, in accordance with the metal edge systems or gutter manufacturer’s installation instructions. Where
the metal edge system or gutter manufacturer is unknown, installation shall be as directed by a registered design professional.

[BG] 1511.7.6.2 Installation on roof coverings. Lightning protection system components directly attached to or through the
roof covering shall be installed in accordance with this chapter and the roof covering manufacturer’s installation instructions.
Flashing shall be installed in accordance with the roof assembly manufacturer’s installation instructions and Sections 1503.2
and 1507 where the lightning protection system installation results in a penetration through the roof covering. Where the roof
covering manufacturer is unknown, installation shall be as directed by a registered design professional.
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SECTION 2703—LIGHTNING PROTECTION SYSTEMS

2703.1 General. Where provided, lightning protection systems shall comply with Sections 2703.2 through
2703.3.
2703.2 Installation. Lightning protection systems shall be installed in accordance with NFPA 780 or UL 96A. UL
96A shall not be utilized for buildings used for the production, handling or storage of ammunition, explosives,
flammable liquids, flammable gases or other explosive ingredients including dust.

2703.2.1 Surge protection. Where lightning protection systems are installed, surge protective devices shall

also be installed in accordance with NFPA 70 and either NFPA 780 or UL 96A, as applicable.
2703.3 Interconnection of systems. All lightning protection systems on a building or structure shall be intercon-
nected in accordance with NFPA 780 or UL 96A, as applicable.

W 2
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[BG] 1511.9 Raised-deck systems installed over a roof assembly. Raised-deck systems installed above a roof assembly shall

comply with Sections 1511.9.1 through 1511.9.5.
[BG] 1511.9.1 Installation. The installation of a raised-deck system shall comply with all of the following:

1. The perimeter of the raised-deck system shall be surrounded on all sides by walls or by a noncombustible enclosure
approved to prevent fire intrusion below the raised-deck system. The wall or enclosure shall extend at least from the roof
assembly to the top surface of the raised-deck system. The enclosure shall not impede roof drainage in accordance with
Section 1511.9.5.

2. Araised-deck system shall be installed above a listed roof assembly.

Exception: Where the roof assembly is not required to have a fire classification in accordance with Section 1505.2.

3. Araised-deck system shall be installed in accordance with the manufacturer’s installation instructions.

4. Araised-deck system shall not impede the operation of plumbing or mechanical vents, exhaust, air inlets or roof drains.
Where required, access for inspection, cleaning or maintenance shall be provided.

[BG] 1511.9.2 Fire classification. The raised-deck system shall be listed and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2.1 or 1511.9.2.2.

[BG] 1511.9.2.1 Fire testing of the raised deck system installed over a classified roof assembly. The raised-deck system
shall be tested separately from the roof assembly over which it is installed. The fire classification of the raised-deck system shall
be not less than the fire classification for the roof assembly over which it is installed.
Exception: Where the decking or pavers of the raised-deck system consists of brick, masonry, concrete or other noncombus-
tible materials, fire testing of the raised-deck system is not required.
[BG] 1511.9.2.2 Fire testing of the raised deck system together with the roof assembly. The roof assembly and the raised-
deck system shall be tested together.

[BG] 1511.9.3 Pedestals or supports. The pedestals or supports for the raised-deck system shall be installed in accordance with

manufacturer’s installation instructions.

[BG] 1511.9.4 Structural requirements. The raised-deck system shall be designed for all applicable loads in accordance with

Chapter 16 and performance requirements in Section 1504.5.

[BG] 1511.9.5 Roof drainage. The raised-deck system, including the wall or enclosure between the roof assembly and the raised
deck, shall be designed and installed to allow for the operation of the roof drainage system as required by Section 1502 and the
International Plumbing Code. The roof structure shall be designed to support any standing water resulting from the installation of

the raised-deck system.

[BG] 1511.9.6 Accessibility and egress. The raised-deck system shall be accessible in accordance with Chapter 11 and means of

egress shall be provided in accordance with Chapter 10.
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[86] 1511.8 Structuralfir resistanc. The structura frame and rof construction supporting louds mposed uponthe oof by amy
shall compl Table 601 T} Table 601, Note 3, shall
not apply to roofs containing rooftop structures.
[BG] 15119 Ralsed-deck systems Installed over a roof assembly. Raised-deck systems installed above a roof assembly shall
comply with Sections 151191 through 151195
[86] 1511.9.1 Installation. araised.ok comply with
L. The perimeter of the raised-deck system shall be surrounded on all sides by walls or by a noncombustible enclosure
approved o prevant ira ntrusion balow th rsed deck ystem. The wal r anclosureshallextond atleast from theroof

assembly to the top surface of the raised-deck: drainage in accordance with
Section
2. Araised-decksystem shall be installed above a listed roof assembly.
Exceptlon: Where the roof assembly is not required to have a ire classification in accordance with Section 1505.2.
3. Araised-deck installed installation instructions.

Asraised-deck system shall not impede the operation of plumbing or mechanical vents, exhaust, ai inlets or rocf drains.
Where required, access for inspection, cleaning or maintenance shall be provided
[BG] 1511.9.2 Fire classification. The raised-deck system shall be lsted and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2 1or 15119.2.2.
[B6] 15 Fire testing of the raised deck system Installed over a classified roof assembly. The raised-deck system
oottt separately from the roof assembly over which it is installed. The fire classification of the raised-deck system shall
be not less than the fire classification for the roof assembly over which it s installed.
he raised. Fhrick,
®
tible materials, fire testing of the raised-deck system is not required.
[BG] 1511.9.2.2 Fire testing of e ly. The d the raised-
deck system shall be tested together.
[86] 1511.9.3 Pedestals or supports. The pedestals or supports for the raised.deck system shall be installed in accordance with
manufacturer’s installation instructions,
[BG] 1511.9.4 Structural requirements. The raised-deck system shall be designed for all applicable loads in accordance with
Chapter 16 and performance requirements in Section 1504.5.
[BG] 1511.9.5 Roof drainage. The raised-deck system, including the wall or enclosure between the roof assembly and the raised
deck, shall be designed and installed to allow far the operation of the roof drainage system as required by Section 1502 and the

concreteor other noncambus-

Intemational Plumbing Code. The roof structure to support any standing water resulting
the aised-deck system.
[86] 1511:9.6 Accassibility and ogress. The raised deck system shall with Chapter 11 and i

egress shall be provided in accordance with Chapter 10.

SECTION 1512 REROOFING

1512.1 General. Materials and methods of application used for recovering or replacing an existing roof covering |[rres
shall comply with the requirements of Chapter 15. Changes (ﬂ) ﬂ
Exceptions:

1. Roofreplacement or roof recover of existing low-slope roof coverings shall not be required to meet the
minimum design slope requirement of '/, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 for roofs that provide positive roof drainage and meet the requirements of Sections
1608.3 and 1611.2.

2. Recovering or replacing an existing roof covering shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers in Section 1502.2 for roofs that provide for posi-
tive roof drainage and meet the requirements of Sections 1608.3 and 1611.2. For the purposes of this
exception, existing secondary drainage or scupper systems required in accordance with this code shall not be removed
unless they are replaced by secondary drains or scuppers designed and installed in accordance with Section 1502.2.

a4dfobb
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[BG] 1511.8 Skmdulllﬂn resistance. The structu erame and roof construction supporting loads \mpwseduwn the roof byany
shall Table 601, Note 2, shall

not apply to roofs mn(am Ing oottopstracturas.
[BG] 15119 Ralsad-deck systems Installed over a roof assembly. Raisc.deck systams installed above a roof ossembly shall
comply with Sections 1511.9.1 through 151195,
[8G] 1511.9.1 Installation. is comply with
L The perimeter of the raisad.deck system shall ba surroundad on all sides by walls or by  noncombustible enclosure
approved to prevent fire intrusion below the raised-deck system. The wall or enclosure shall extend at least from the roof

assembly to the top surface of the raised-deck system. The enclosure shall not impede roof drainage in accordance with
Section 151195,
Araised-deck system shall be installed abave 3 listed roof assembly.

Exception: Where the roof assembly is nat required to have a fire classification in accordance with Section 1505.2.
‘Araised-deck system shall be installed in accordance with the manufacturer’s installation instructions
Asaised-deck system shall not impede the operation of plumbing or mechanical vents, exhaust, ai inlets o roof drains.
Where required, access for inspection, cleaning or maintenance shall be provide
[BG] 1511.9.2 Fire classification. The raised-deck system shall be listed and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2 1 or 15119.2.2

(RG] 1511021 Fire tastine of the ralsed deck svstem lassified roof assambly, The ased deck susten

SECTION 1512—REROQOFING

1512.1 General. Materials and methods of application used for recovering or replacing an existing roof covering |
shall comply with the requirements of Chapter 15. Changes @ E
Exceptions:

1. Roofreplacement or roof recover of existing low-slope roof coverings shall not be required to meet the
minimum design slope requirement of */, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 for roofs that provide positive roof drainage and meet the requirements of Sections
1608.3 and 1611.2.

2. Recovering or replacing an existing roof covering shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers in Section 1502.2 for roofs that provide for posi- addfobb
tive roof drainage and meet the requirements of Sections 1608.3 and 1611.2. For the purposes of this
exception, existing secondary drainage or scupper systems reqmred in accordance with this code shall not be removed
unless they are replaced by secondary drains or scuppers de installed in accordance with Section 1502.2.

1512.2 Roof replacement. Roof replacement shall include #
roof deck.

e removal of all existing layers gf roof assembly materials down to the

m.pmm
Where the existing roof assembly includes an ice barrier membrane that is adhered to the roof deck and the existing
sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for additional rocfing, the
existing ice barrier membrane shall be permitted to remain in place and covered with an additional layer of ice barrier
membrane in accordance with Section 1507 where permitted by the roof covering manufacturer and new ice barrier
underlayment manufacturer.
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[B6] 1511.8 Structural Ilm reststanca. The siructural frama and roof construction supporting oods imposod upon the roof by any
able 601 Table 601, Note 3, shall

ot apply to roofscontaining raoftopstractures.
[BG] 15119 Ralsed-deck systems Installed over a roof assembly. Raised-deck systems installed above a roof assembly shall
comply with Sections 151191 through 151195

[86] 1511.9.1 Installation. araised-de Iy with
‘The perimeter of the raised.deck system shall be surrounded on all sides by walls or by a noncombustible enclosure
approved to prevent fire intrusion below the atleast from the roof
assembly to the top the deck Th drainage in accordance with
Section 1511.9.5.
Avaised-deck system shall be installed abave a listed roof assembly.

Exception: h isnot required fire classfication in accordance with Section 1505.2.
3 i installed in installation instructions.
Asraised-deck system shall not impede the operation of plumbing or mechanical vents, exhaust, ai inlets or rocf drains.
Where required, access for inspection, cleaning or maintenance shall be provided
[BG] 1511.9.2 Fire classification. The raised-deck system shall be lsted and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2 1or 15119.2.2.

[86] 1511.9.2. Flreiemnx of the raised deck system Installed over a classified roof assembly. The roised-deck system
from the. h it isinstalled. The fire classification of the raiseddeck system shall
e not lessthan the fire lassfcationfor the roof assembly over which i intaled

Fbrick concrete or other noncombus-
tibla matarials, fr tosting oftharrsed. dg(k system is ot required.
[BG] 1511.9.2.2 Fire testing of toge The d the roised.
deck system shall be tested together.
[86] 1511.9.3 Pedestals or supports. The pedestals or supports for the raised.deck system shall be installed in accordance with
manufacturer’s installation instructions,
[BG] 1511.9.4 Structural requirements. The raised-deck system shall be designed for all applicable loads in accordance with
Chapter 16 and performance requirements in Section 1504.5.
[BG] 1511.9.5 Roof drainage. The raised-deck system, including the wall or enclosure between the roof assembly and the raised
deck, shall be designed and installed to allow far the operation of the roof drainage system as required by Section 1502 and the

Intemational Plumbing Code. The roof st to support any standing water resulting
the aised-deck system.
[86] 1511:9.6 Accassibility and ogress. The raised deck system shall with Chapter 11 and i

egress shall be provided in accordance with Chapter 10.

SECTION 1512—REROOFING.

1512.1 General. Materials and methods of application used for racoveringor replacing an existing oof covering
shall comply viith the requirements of Chapter 15.
Exceptions: [=1. 0]
L roof racover of e slope ro tomast the

roof deck.
Exceptions:

1512.2 Roof replacement. Roof replacement shall include the removal of all existing layers of roof assembly materials down to the

1. Where the existing roof assembly includes an ice barrier membrane that is adhered to the roof deck and the existing
sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for additional roofing, the
existing ice barrier membrane shall be permitted to remain in place and covered with an additional layer of ice barrier
membrane in accordance with Section 1507 where permitted by the roof covering manufacturer and new ice barrier
underlayment manufacturer.

NTERNATIONAL CODE COUNCIL [
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1507.1.1(3).

2. Where the existing roof includes a self-adhered underlayment and the existing sheathing is not water-soaked or deterio-
rated to the point that it is not adequate as a base for additional roofing, the existing self-adhered underlayment shall be
permitted to remain in place and covered with an underlayment complying with Tables 1507.1.1(1), 1507.1.1(2) and

3. Where the existing roof includes one layer of self-adhered underlayment and the existing layer cannot be removed with-
out damaging the roof deck, a second layer of self-adhered underlayment is permitted to be installed over the existing
self-adhered underlayment provided that the following conditions are met:

3.1.  Itis permitted by the roof covering manufacturer and self-adhered underlayment manufacturer.

3.2.  The existing sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for
additional roofing.

3.3. The second layer of self-adhered underlayment is installed such that buildup of material at walls, valleys, roof
edges, end laps and side laps does not exceed two layers.

66

not adequate as a base for additional roofing
2. The existing roof covering is slate, cay, cement or asbestos-cement ile.
2. The existing roof has two or mere applications of any type of roof covering.
1512.2.1 Roof recovering over wood shingles or shakes. Whera the application of a new roof covering over wood shingle or
shake roofs creates a combustible concealed space, the entire existing surface shall be covered with gypsum panel products,
‘mineral fiber, glass fiber or other approved materials securely fastened in place.
15124 I‘(elnmllnﬁ on of mmn.h Exisingslte,chay or cement e shall bs permited for mns:allauan except that damaged,
tile shall not . drain outiets, collars and metal counter-
Ilashmgs il nor be remslaued whore rusted, damaged o etariorated mmg oo tnat s dmagied,cracked o roken sl
ing. uilt-up
1512.5 Flashings. nasmngs shall be reconstructed in accordance with approved manufacturer’s installation instructions. Metal
flashing to which bituminous materials are to be adhered shall be primed prior to installation.
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Where the existing roof includes 2 salf.adhered thaxistingsheathin s not
d

permitted to remain in place and covered with an underlayment complying with Tables 1507.1.1(1), 1507.1.1(2) and
1507.11(3).
Where the existing roof includles one layer of self-adhered underioyment and the existing layer cannot be removed with-
out damaging the roof deck, a second layer of self-adhered underlayment is permitted to be installed over the existing
self-adhered Underiayment provided that the following conditions are met:

ALk

32 The existing sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for
additional roofing.
The second layer of self.adhered underlayment is installed such that buildup of material at walls, valleys, roof
edges, end laps and side laps does not exceed two layers,

El

1512.3 Roof recover. The installation of a
following conditions occur:

1.  Where the new roof covering is installed in accordance with the roof covering manufacturer’s approved instructions.

2. Complete and separate roofing systems, such as standing-seam metal roof panel systems, that are designed to transmit the
roof loads directly to the building’s structural system and that do not rely on existing roofs and roof coverings for support,
shall not require the removal of existing roof coverings.

3. Metal panel, metal shingle and concrete and clay tile roof coverings shall be permitted to be installed over existing wood
shake roofs when applied in accordance with Section 1512.3.1.

4. The application of a new protective roof coating 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
thermoset and thermoplastic single-ply roofing shall be permitted without tear off of existing roof coverings.

Exception: A roof recover shall not be permitted where any of the following conditions occur:

1. Theexisting roof or roof covering is water-soaked or has deteriorated to the point that the existing roof or roof covering is
not adequate as a base for additional roofing.

2. The existing roof covering is slate, clay, cement or asbestos-cement tile.
3. The existing roof has two or more applications of any type of roof covering.

new roof covering over an existing roof covering shall be permitted where any of the

AL CODE COUNCIL [usemitene o e e s e e
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foreducational occupancies

curing the 202 e

SECTION 1201—GENERAL
12011 Scope. The provisions of this chapter shall govern ventilation, temperature contral, lighting, yords and
courts, sound transmission, enhanced classroom acoustics, interior space dimensions, access to unoccupied
spaces, toilet and bathroom requirements and ultraviolet (UV) germicidal irradiation systems associated with
the interior spaces of buildings.

SECTION 1202_VENTILATION
1202.1 General. Buildings shall be provided with natural ventilation in accordance with Section 1025, o
mecharical ventilation macmrdan:e with the International Mechanical Code.

with the air leakage of the International Energy Conservation Code or

P by mechanical means in accordance with e s S eemnssenal

Mechanical Code. Ambulatory care facilties and Group 1.2 ccupancies shall be ventilated by mechanical means in accordance with

Section 407 of the Intemational Mechanical Code.

1202 . Roof ilated in accordance with this section or shall comply with Section 12023
1202.2.1 Ventilated attics and rafter spaces. Enclosed attics and enclosed rafter spaces formed where ceilings are applied
directly to the underside of roof framing members shall have cross ventilation for each separate space by ventilation openings
protected against the entrance of rain and snow. Blocking and bridging shall be arranged so s not to interfere with the move-
ment of air. An airspace of notless than 1 inch (25 mm) shall be provided between the insulation and the roof sheathing, The net
free ventilating area shall be not less than ',.; of the area of the space ventilated. Ventilators shall beinstalled in accordance with
manufacturer’s installation instructions.

Exception: The net free cross-ventilation area shall be permitted to be reduced to ',,, provided both of the following condi-

tions are met:
L. InClimate Zones6,7and 8, Class | or l vaper retarder isinstalled on the viarm-in-winter side of the ceiling.
2 soparcent

upper portion of the atic or rafer space. Upper ventilatorsshall b located not more than 3 feet (314 mm) belowthe

ridge or highest point of the space, maasumd vertically, with the balanm uf the ventilation provided by ave or

<comicevents. Where the location of w:
Inctallation mora hon 3t (914 mn) below tridge o highest point fefine sua(eshall be pemnitted.

1202.2.2 Openings Into attic. Extarior openings into the attic space of any building intended for human occupancy shall be

pretcted o prevent th ntyof bic, squiels roderts, snakes nd therSmiar Cresure.Openngs ot vetiation g a

inch L than*/, inch (. hall be permitted, Openings for ventilation

iing o lant dimersion lareer thon inch (.4 ) shall be provided it corosion-esistant wire clothscreeing hardvare

cloth, perforated vinyl or similar material alaast ,;Inch (1.6 mm) and not mora

than ', inch (6.4 mm). Where combustion air i cbtained oo o area, tshallbein accordance with Chapter T of the nterne-

ted attics and unvented enclosed roof framing assem-

g members|rafters and the structural roof sheathing at

3 ing conditions are met

“The unvented attie space s completaly within the building thermal envelope.

Novinterior Class | vapor retarders are installed on the ceilingside (attic floor) of the unvented attic assembly or on the ceil-

ing side of the unvented enclosed roof framing assembly.

Where wood shingles or shikes are used, notless than a ¥ inch (6.4 mm) vented airspace separates the shingles or shakes
above the stru

m 02 BUILDING CODE"
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4. InclimateZones 5, 6,7 and 8, any air-impermeoble insulation shall be a Class 1 vapor retarder or shall have a Class 1l vapor
ratarder coating or ¢ ct contact with

5. P ither ltam 5.1 0r 5.2, and tom 5.2,

51 Htem5.11,512,5.13or 5.1 4shall be met, depending on the air permeability of the insulation directly under the
structural roof sheathing

511 Whereonly oi ided, it shall be applied in with theunder-
side of the structural roof: ;hea!hlr\g

512 Where air-permeable insulation is provided inside the building thermal envelope, it shall be installed
in accordance with Htem 5.L.1. In addition to the air-permeable insulation installed directly below the
structural sheathing, rigid board or sheet insulation shall be installed dmmy above the structural
roof sheathing in accordance with Table 1202 ontrol

513 Where both arsmpermezble and i-permeabls msulation s provided,th ar moemeatie el
tion shall be applied in direct contact with the underside of the structural roof sheathing in
accordance with ftem 5.1.1 and shall be in accordance with the A-value percentages in Table 12023
for trol. The be nstalled directly under the air-imper-

meable insulation.

514, Alternatively, sufficient rigid board or shaet insulation shall be installed directly above the structural
raof sheathing to m: ‘manthly average temperature of the underside of the structural roof
sheathing above 45°F (1°C). For calculation purposes, an interior air temperature of 68°F (20°C) is
‘assumed and the extarior air temparatureis assumed to ba the monthly average outside air tempera-
ture ofthe three coldest months

5.2.  In Climate Zones 1, 2 and 3, air-permeable insulation installed in unvented attics shall meet the following
requirements:
5.2.1.  Avapor diffusion port shall be installed not more than 12 inches (305 mm) from the highest point of the
roof, measured vertically from the highest point of the roof to the lower edge of the port.
5.2.2. The port area shall be greater than or equal to '/, of the ceiling area. Where there are multiple ports
in the attic, the sum of the port areas shall be greater than or equal to the area requirement.
5.2.3. The vapor permeable membrane in the vapor diffusion port shall have a vapor permeance rating of
greater than or equal to 20 perms when tested in accordance with Procedure A of ASTM E96.

1,000 squarefeet (93 ) of ceiling,
53, Tho ir shall bo supplid from ductwork providig supply ai to tho accupiab space whan the conditoning
Iy

Alternatively, the air shall as
ing. Where nre!nrmad insulation Ima rd is. ussd as the oir- !mﬂgungabfp insulation layer, it shall be sealed at the
perimeter of surface to form
Exesptions:
L Section 1202 3does not apply to anch h as swimmi losures, data processing

centers, hospitals or art galleries.
2. Section 12023 does not apply to enclosures in Climate Zones 5 through 8 that are humidified beyond 35 percent during
the three coldest months.

TABLE 1202 3—INSULATION FOR CONTROL

CLINATE ZONE UE
38 3nd 36 tle roof orly T rone required)
24,36, 3% 36, 3 0%
3 0%
Ex E2)

T
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Iz r o resst
the oo thatare kel o b encounteec n ccition, U Chapter s uldings G SrUCures 0 1k cotegore hatare
indicative oftheir intended use. The loads specified herein along with the required load combinations hove been established
through reszorch and senie performancs of buidings and stucturss. The appication of thess loade ond adhzrenes to the
,wcewq e nhanc h prtece of e nd prpery.

the 2025
(o o evtopment

SECTION 1601 —GENERAL

18011 Scope. The proisions f this chpter shal govem the sructrl desien of buicings,sucurs ond [Ty
portions theraof. @

‘SECTION 1602—NOTATIONS
1602.1 Notations. The following used in this chapter:

2 Significant changes:

' e ASCE 7-22

-4+ Tornado loads

"4 e Construction documents

:
s - .

7+ * Rain loads

v v TR TR TSI ST
¥, = Tornado speed, mph {m/s) determined from Chapter 32 of ASCE T.

W = Load due to wind pressure.
W, = Wind-on-ice in accordance with Chapter 10 6F ASCE 7.

SECTION 1603—CONSTRUCTION DOCUMENTS

tural members with floor levels, column centers and offsets dimensioned. The design loads and other [I&
to the structural design req 1603.1. through 1603.19 shall be indicated [T}
onthe constructon documents
Exceptlon: C for bulding: ith th
canstuction ravisions o Sacion 2308 shal indicatethe munwmg structural design information
L Floor androof dead and live loads
2 pypand snowl0ad, 5,1
3. Basic wind speed, V, mph (m/s), and speed, Vo

dance with Section 1609.3.1 and wind exposure.
4. Seismic design category and site lass.
s. in Saction 1612.2
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ASCE STANDARD

ASCE/SEI

7-22

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

71

STRUCTURAL DESIGN

1609.5 Tornado loads. The design and construction of Risk Category Il and IV buildings and other structures located in the tornado-
prone region as shown in Figure 1609.5 shall be in accordance with Chapter 32 of ASCE 7, except as modified by this code.

FIGURE 1609.5—TORNADO-PRONE REGION

Tornado-prone region

:l Areas outside tornado-prone region

SPPITCabIe.

®

NTERNATIONAL CODE COUNCIL - - s -

72

North/East Roofing Contractors Association March 12, 2024



NRCA technical issues update

37

[‘chnprer

1 G_I STRUCTURAL DESIGN

s chaper e bldingscdstucrs o ek ot ctere
herein along quired load combinations have been established
Pl vt perormance of ndings and acures The Rt of e ooos G aohrence to e
SEceaIty Critei enhonce e protecon of e and propery.

Chapt
the s thotare il b beencountr.

< the 2025
(Group B} Code Development Cyce

SECTION 1601 GENERAL
16011 Scope. The provisions of this chapter shall govern the structural design of buildings, structures and = @ §
portions thereof. @

SECTION 1602—NOTATIONS
1602.1 Notations, The following notations areused in this chapter.

= Dead oad.

= Weight of icein accordance with Chapter 10 of ASCE T.

= Combined ntal and verti 1240 ASCET.
= Load due to Auids with well-defined pressures and maximum heights.

= Floodload in sccordanee with Chapter S oFASCE T

Losd waterp b materals.
load.

Foofliveload.

= Allowable stress design ground snowload
Ground snow load determined from Figures 1606.2(1) through 1608.2(4) and Table 1606.2.

= Cumulative effects of slf.straining load forces and effects.

¥, mph (mjs) determined 1609:3{1) hrough 1600.3(4) o1 ASCE T

= Ternads speed, mph (m <) determined from Chapter 32 of ASCE .
= Loaddue to wind pressure.
= Wind-onvice in accordance with Chapter 10 of ASCE .

SECTION 1602—CONSTRUCTION DOCUMENTS
1603.1 General. Construction do Suls\m( -
tural members with floor levels, column centers and offsets dimensioned. The design loads and other (ES]

t0 the structural design 1603.1.1 through 1603.1.9 shall be i o]
on the construction documents.
Exception: C for buildine jith th
consbucton proviions of Section 2308 shall nciata the fl \awmg structural design information:
L. Floor and roof dead and live loads.
2 pyand Snow 1020, 5,1y
3. Basic wind speed, V, mph (mjs), and. speed, V.,

dance with Section 1609.3.1 and wind expasure.
Seismic design category and site eloss.
5 if i inSection 1612.3.

NTERNATIONAL CODE COUNCIL [
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6. Design load bearing values of sois
7. Rainloaddata.
1603.1.1 lor e lead. Thaunformlydistriuted,concamyated s mpact floor v fadusd ntho dsin shall bo dicated for
floor areas. accor for eac
1603.1.2 Roof live load. The roof live lood used in the design shall be indicated for roof areas.
1603.1.3 Roof snow load data. The ground snowload, b, shall be indicated. In areas where the ground snow load, ,, exceeds 15
pounds per sauare foot (psf) (0.72 kN/?), the following additional information shall also be provided, regardless of whether
snow lbads goverm the design of the raof:
L Flatroof snow load. p,
Snow exposure factor, €,
Risk categary.
Thermal factor,
Slopafactors), .
Drift surcharge load(s), p,, where the sum of p, and p, exceeds 30 psf (1.44 kN/m)
Width of snow drif(s), w.
Winker wind it b

1603.1.4 Wind and tornado design data. The following information related to wind loads and, where required by Section 1609.5,
tornado loads shall be shown, regardless of whether wind or tornado loads govern the design of the lateral force-resisting system
of the structure:
1. Basic wind speed, V, mph (m/s), tornado speed, Vi, mph (m/s), and allowable stress design wind speed, V., mph (m/s), as

determined in accordance with Section 1609.3.1.
Risk category.
Effective plan area, A,, for tornado design in accordance with Chapter 32 of ASCET.
Wind exposure. Applicable wind dlrectlon if more than one wind exposure is utilized.
Applicable int icable tornado internal pressure coefficients.

esign wind pressures and their applicable zones W|th dimensions I be used for exterior component and cladding
materars Totspeeifieaty-designed-by-th tered-tiesIgn professional responsible for the design of the structure,
pounds per square foot (kN/m’) Where demgn for tornado loads is required, the design pressures shown shall be the
maximum of wind or tornado pressures.

Do W

1603.1.7 Flood design data. For buildings located in whole or in part in flood hazord areas as established in Saction 16123, tha
‘documentation pertaining to design, if required in Section 16124, shall be included and the following information, referenced to
the datum on the community’s Flood Insurance Rate Map (FIRM), shall be shown, regardless of whether flood loads govern the

design of the building:
L Flood design class assigned according toASCE 24.
2. Inflood h her than coastal high. A zones, the elevation of the proposed lowest floor,

including the basement
3. Inflood hazard areas other than coastal high hazord areas or coastal A zones, the elevation to which any nonresidential
building will b dry fioodproafed.
1 zones, the he b the lo structural
member of the lowest floor, including the basement

74
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their descriptions and locations.

shown regardless of whether rain loads govern the design.

1603.1.8 Special loads. Special loads that are applicable to the design of the building, structure or portions thereof, including but
not limited to the loads of machinery or equipment, and that are greater than specified floor and roof loads shall be specified by

1603.1.8.1 Photovoltaic panel systems. The dead load of rooftop-mounted photoveltaic panel systems, including rack
support systems, shall be indicated on the construction documents.

1603.1.9 Roof rain load data. Design rainfall intensity, 7 (in/hr) (cm/hr), and roof drain, scupper and overflow locations shall be

bulding oficia.

indicated in Table 1604.3.

forthe materials of construction.
Loads and forces for occupancias or uses not covarad i this chapter shall be subject to the approval of the |Gy

1604.3 Serviceability. Structural systems and members thereof shall be designed to have adequate stiffness to limit deflections as

TABLE 1604.3_DEFLECTION LINITS™ ="

Torl, SorW DL
Roof members:*

‘Supporting plaster or stucco ceiling 1360 360 4o
Supporting nonplastar caing 20 T T
Wot supporting celing T80 T80 I3
Floor members e = T

Eterorwallz

With placter or shucea Frishes

= ] =

it other britdls inihes

= T =

With Rexible Frishes

= iz -

Tnterior partiions”

With plaster or stucco fiishes

With ather brite inshes

With lexible Frishes

Farm buildings

Greenhouses

ForSeTe e
2 forstuctual.

b Fen

meta 00fng, e v 030 Gefiecion shall Pt excees 150 Forsecondary wal mei
/0. ForFoo s eiception oy appleswhe tha et shoets Rave o 0ol COHERTE.

Getinea ' Secton 160116,
€ Sen Section 003 forgasssupports

a

i i
ANSUANC HDS
roirea
AW NS, inelongtem
oS prot
Sons ortong tam eading.
e The preceang et ponang

See Crapter B ASCE 1

mes e ~compor
Teoes

speat, o
ISechon 160411
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load and unfactored dead load.

SECTION 1611—RAIN LOADS
1611.1 Design rain loads. Each portion of a roof shall be designed to sustain the load of rainwater as per the
requirements of Chapter 8 of ASCE 7. Rain loads shall be based on the summation of the static head, d,, hydraulic
head, d,, and ponding head, d,, using Equation 16-20. The hydraulic head shall be based on hydraulic test data or
hydraulic calculations assuming a flow rate corresponding to a rainfall intensity equal to or greater than the 15-
minute duration storm with return period given in Table 1611.1. Rainfall intensity shall be determined in inches
per hour for 15-minute duration storms for the risk categories given in Table 1611.1. The ponding head shall be
based on structural analysis as the depth of water due to deflections of the roof subjected to unfactored rain

I I
| | Well graded. clean graves; gravelsand i I
[ Pooriygrased a

Equation 16-20 R=52(d.+d,+d,)
For S: R=0.0098(d, + d, + d)
where:

dead load, in inches (mm).

tural loading (SDSL), in inches (mm).
R=Rain load, in pounds per square foot (kN/m?).

8.2 (a) through (d) are blocked or not working.

d,, = Hydraulic head equal to the depth of water on the undeflected roof above the inlet of the secondary drainage system for
structural loading (SDSL) required to achieve the design flow, in inches (mm).
d,=Ponding head equal to the depth of water due to deflections of the roof subjected to unfactored rain load and unfactored

d,=Static head equal to the depth of water on the undeflected roof up to the inlet of the secondary drainage system for struc-

SDSL is the roof drainage system through which water is drained from the roof when the drainage systems listed in ASCE 7 Section

TABLE 1611.1—DESIGN STORM RETURN PERIOD BY RISK CATEGORY

RISK CATEGORY

DESIGN STORM RETURN PERIOD

1&N 100 years
1 200 years
v 500 years

1611.2 Ponding instability. Ponding instability on roofs shall be evaluated in accordance with ASCE 7.

"

NTERNATIONAL CODE COUNCI
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24

|IEBC

INTERNATIONAL EXISTING
BUILDING CODE"

IEBC 2024

e Ch. 7: Alterations-Level 1
Sec. 705-Reroofing
Sec. 705-Structural

)
ITERNATIONAL
CODE CounCIE

77

[‘craprer

7_‘ ALTERATIONS—LEVEL 1
‘About chis chapter: Chapter 7 provides the technicol requitements for thase existing buidings that undergo Level 1 alterations as described in
Section 603, ements, cqui

This chapte, similr o other chaptars of his
mechanical, piumbing. i
Lol 1

p i hopter: §and
9 by involuing only replocement o building companents with new companents In controst Level 2 altartions involve more
space reconfguration, and Level 3 alterations involve mre extensive space reconfiguration, exceedling 50 percent of the
bulding arcc.

SECTION 701—GENERAL
701.1 Scope. Level 1 602 shall comply with this chapter
Level 1 alterations to historic buildings shall comply with this chapter, except as madified i inChaptar 2.
701.2 Canformance. An existing building or portion thereof shall not b altered such that the building becomes
less safe thanits existing condition.
Exception: level of safety o to be reduced, th tered shall
conform to the requirements. nmmmmmnmmmw Code.
[B5] 701.3 Flood hazard areas. In flood hazard areos, alterations that constitute substantial improvement shall
require that the building comply with Section 1612 of the Interational Building Code, or Section R30S of the
interational Residential Code, as applicable.

SECTION 702—BUILDING ELEMENTS AND MATERIALS
702.1 Interior finishes. Newly dor wiall and ceiling hall comply with Chapter 8 of the Inter-
‘national Building Code.
702.2 Interlor floor finish. New interior floor finish, including new carpeting used as an interior floor finish
material, shall comply with Section 804 of the international uilding Code.
702.3 Interlor trim. Newly installed interior trim materials shall comply with Section 806 of the International
Building Code.
2 702.4 Window fall prevention. In Group R-2 or R-3 buildings cartaining dwelling unitsand one-and two-family
pmrrr dwsmn ngs and luwnhnusns regulated by the international Residential Code, window opening control devices or
w fall prevention devices complying with ASTM F2090 shall be installed where an existing window is

replaced and where e i & apply o the eplacement window

1. Thewindowis operable.

2. Oneofthe following applies:

21 The window replacement includes replacement of the sash and frame.

the
3. Oneofthe following applies:

31 InGroup R2r 83 bulldings containing dwelling units, the battom of the clear opening of the window apening is

es (915
32 Inane- and two-family dwellings by the d
theclear opening of the window opening s at a height less than 24 inches (610 mm) above the finished fioor.
4. The window will permit openings that will allow passage of a 4-inch-diameter (102 me) sphere when the window s in its
largest opened position.

5. The vertical distance from the bottom of the clear op

of the window opening to the finished grade or other surface

below, on the exterior of the building, is greater than 72 inches (1829 mm.

Exception: O ing of ated more than 75 fect (22 860
o) abows e inichee rade o ather surace below,on e exeros of (e a0, space o buiding,and tat are rovided with
window fall prevention devices that comply with ASTM F2006.

025 Bolila(llnnm window for emergency escape and rescus openins. Where windows are requied t0 provide emergency

Group R-2 and R3 oc and turo-familychllngs and townhouses regulated by the
be mmm from the recu of Section 10313 of th

78
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Building Code and Section R310.2 of the International Residential Code, provided that the replacement window meats the following
conditions:

1 Ther is th s largost that will it frame or exist-
be permittadits beof the or
a stylathat provides for an equal or greater i
it shall comply with Section 1011.5.6
70251 control devices or fall ol ASTMF2090 shall be permit-

tad for use on windows required to provide emergency escape and rescue openings. After oparation to relaasa the control device
allowing the window to fully open, the control device shall not reduce the nat elaar opening area of the window un/t. Emergency
escape and rescue apenings shall be operational from the inside of the room without the use of keys or tools.
702.6 Bars, grilles, covers o screens. Bars, gilles, covers, screens or similar devices are pemitted to be placed over emergency
escape o ‘window wells that serve such openings, provided al of the following conditions
aremet
1. The minimum net clear opening size complics with the coda that veas In effect at th time of construction
2 leasable or he use of a ey, tool orforce greater than that which
s required for normal oparation of the escapa and rescu opening,
3. Wheresuch devices areinstalled, they shall not reduce the nat clear apening of the emergency escape and reseue openings.

4. Smoke alarms shall be installedin accordance with Section 907.2.11 ofthe International Building Code.
7027 Materlals and methods. New wiork shall comply with the materials and methods requirements in the International Building
Code, International Energy Conservation Code, International Mechanical Code and International Plumbing Code, s applicable, that
specify material standards, detail of installation and connection, joints, penstrations and continuity of any element, component or
system in the building.

tF6] 702.7.1 Fuel Gas Code. The of Fuel Gas Code shall c s

IEBC 2024’s Sec. 705-Reroofing matches
IBC 2024’s Sec. 1512-Reroofing

pamided I

I 1031 Genecal hedonein

SECTION 705—REROOQFING

[BS] 705.1 General. Materials and methods of application used for recovering or replacing an existing roof | [T
covering shall comply with the requirements of Chapter 15 of the International Building Code. Changes

Exceptions:
1. Roof replacement or roof recover of existing low-slope roof coverings shall not be required to meet
the minimum design slope requirement of '/, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 of the International Building Code for roofs that provide positive roof drainage and
meet the requirements of Sections 1608.3 and 1611.2 of the International Building Code.
2. Recovering or replacing an existing roof covering shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers in Section 1502 of the International Building

NTERNATIONAL CODE COUNCIL
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SECTION 706—STRUCTURAL

[BS] 706.1 General. Where alteration work includes replacement of equipment that is supported by the building |-
or where a reroofing permit is required, the provisions of this section shall apply. Changes
[BS] 706.2 Addition or replacement of roofing or replacement of equipment. Any existing gravity load-carry-
ing structural element for which an alteration causes an increase in design dead, live or snow load, including
snow drift effects, of more than 5 percent shall be replaced or altered as needed to carry the gravity loads
required by the International Building Code for new structures.

Exceptions:

1. Buildings of Group R eccupancy with not more than five dwelling or sleeping units used solely for
residential purposes where the altered building complies with the conventional light-frame
construction methods of the International Building Code or the provisions of the International Resi-
dential Code.

2. Buildings in which the increased dead load is due entirely to the addition of a second layer of roof covering weighing 3
pounds per square foot (0.1437 kN/m?) or less over an existing single layer of roof covering.

bf3132e

[BS] 706.3 Additional requirements for reroof permits. The requirements of this section shall apply to alteration work requiring
reroof permits.

[BS] 706.3.1 Bracing for unreinforced masonry bearing 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 comply with Section 304.3.2 by evaluation of the existing condition or by installation of parapet bracing.

[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 basic wind speed, V, is greater than 130 mph (58
m/s), in accordance with Figure 1609.3(2) of the International Building Code, roof diaphragms, connections of the roof diaphragm
to roof framing members, and roof-to-wall connections shall be evaluated for the wind loads specified in the International Build-
ing Code, including wind uplift. If the diaphragms and connections in their current condition are not capable of resisting 75
percent of those wind loads, they shall be replaced or strengthened in accordance with the loads specified in the International
Building Code.

Exception: Buildings that have been demonstrated to comply with the wind load provisions in ASCE 7—88 or later editions.

EXISTING BUILDING CODE" )

NTERNATIONAL CODE COUNCIL® Je
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IRC 2024
* Not yet published/pending
appeal
* Ch. 9: Roofing
* Requirements closely
match those of IBC Ch. 15
* |RC tends to be more
prescriptive than IBC

81

24 IECC IECC 2024
* Not yet published/pending

@ Lt appeal
* C-and R-provisions:

e Commercial: Similar R-
values and reflectivity, and
more complex air barrier
requirements

* Residential: Some lower R-
values and more complex
air barrier requirements

82
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24|PC

INTERNATIONAL m
oY)  PLUMBING CODE’ e Ch. 11: Storm Drainage

* Roof drains, scuppers and
gutters
* Maps based on a 100-yr.
hourly rainfall rate
* No substantive roofing-related
changes

Link

83

IFC 2024

S —— * Sec. 303-Asphalt Kettles

FREEEE * Sec. 317-Vegetative and
Landscaped Roofs

* Sec. 701.2-Fire-resistance-
rated construction

* Sec. 3305.10-Safeguarding
Roofing Operations

* No substantive roofing-related
changes
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Questions... and other topics

85

Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association

10255 West Higgins Road, 600
m N RCA Rosemont, lllinois 60018-5607

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

Personal website: www.MarkGrahamNRCA.com
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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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