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Home » Planning and Codes » BLD » Codes

Codes

On March 12, 2020 the Board of County of Commissioners voted unanimously to adopt the 2018 International Codes and the amendments in

Unlike in past years, this document is a full compilation of all of the articles. Once downloaded, you will be able to see the bookmarks for each

article.
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SECTIONS

FECTIVE DATE

RNATIONAL BUILDING CODE (IBC

1. Walls 24 inches (610 mm) total length or shorter connecting offset braced

n)

0)

P)

tion R903.5 H

I exposure.

using Figure R903.5

Section R903.5.1 Moderate h

R903.5.1: One or more hail days with hail diameters

mm) in a 20-year period

S

One or more hail days with hail diameters equal to or larger than 2.0 inches (51

mm) in a 20-year period

Add the follow

Figure R903 5

il exposure. Add the following to Section

n R903.5.2 Severe hail exposure. Add the following to Section R903.5.2

2 to Section R903.5: Hail

exposure, as specified in Sections R903.5.1 and R903.5.2, shall be determined

er than 1.5 inches (38

Article 3
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ROOF ASSEMBLIES

CHAPTER o P
ROOF ASSEMBLIES 90511 Undertaymet. Underiqyme
RS1A1 Secomdary (emerpency overflow) drsins or
veoppers. -
p ar
; Frceptions
SECTION RS01 " -
GENERAL . g Cod M
R901.1 Scope. P Jall discharge % an appre od loc
SECTION R302 904
FIRE CLASSIFICATION -
902 | Rooling covering materiab. ¥ SEcTion
. el - WEATHER PROTECTION RSOLI Scope

. 190 PP Cemeral

R9042 Compatibility of materiah. ¥

Froeptions:

2 Flashing. |

R964Y Matcrtal specifications and physical characteris

the. R ™ [

R901L2.1 Locations. § RI0L4 Proufuct destifcation.

roved st e ' doriayme
devime
!
R9012.2 Crickets and saddies. A REQUIREMENTS FOR ROOF COVERINGS X
wr RS0S.1 oo cover gion. © =
shvied
RINLL Frasption
02} Boikdiog dmtegrated photovollsic product. 1 [
. R90L3 Coping. P!
I HOL4 Rollop mousicd photoroltak pascl wvdcm .
ma cooer as2 5018 INTERNATIONAL RESIDENTIAL COOE®

NTERNATIONAL CODE COUNCIL'

JOHNS®N COUNTY
Building Codes

Johnson County Commer cial Roofing/Re roofing submittal requirements

commercial roofing O re-100fing shall meet folowing ftems These

ordance with 2018 1BC, 3nd 2018 IECC. See following

0N for 100fing and re-roofing permit for Commerci
Spection during different stage of the project until approval

be reviewed, sealed, and signed by 3 design
5.t sheet, manufacture specification:

CUpPaNCy and minimum roof co

napter 15 shal be dlarified and

approved agency shall be part of the submittals.
e Allindividual membrane in the roof covering assembly shall be listed and approved individually,
by any approved agency (UL, FM, etc.)

e Contractors may not create their own custom roof assembly using various individual
component materials of their own choosing. Contractors may only submit full assemblies
approved by UL, FM, or similar authorities for review and approval by a design professional
registered in the State of KS. Final, sealed, submissions are then transmitted to the Johnson
County Planning and Codes Office for final review and approval before roof construction
begins.
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JOHNS®N COUNTY

Planni

Phone: (913) 7

Development & Codes Emait PranningandCodes

Wedbsite: hitps:i/jocogov.org/deptiplanning-and-o

ustomes Portal DS /AWWw Myoovermmentonine org

S A 0
ROOFING CONTRACTOR | HOMEOWNER [authonzaton requred)
Company Name License #

Licensee Name License Class

Address
City, State, Zip

Emad Telephone ( )
[ADOPTED CODES: THE NATIONAL ELEC TRICAL COI :E "2017, THE TNTERNATIONAL
PLUMBING CODE "2018, THE INTERNATIONAL RESIDENTIAL CODE 2018, THE
INTERNATIONAL BUILDING CODE "2018, THE INTERNATIONAL ENERGY
ONSERVATION CODE * 2018, AND THE INTERNATIONAL MECHANICAL CODE "2018
HAVE BEEN ADOPTED. *****SEE IRC SECTION 907.3, ITEM 4, RE: FOR ONE LAYER
SPHALT SHINGLES ROOF COVERING IN MODERATE HAIL EXPOSURE AREA
“**ICE BARRIERS ARE REQUIRED
O Y INFO 104 SI D)
Name [ ] SAwE AS OWNER ADORES
Address

Home Address
ty, State. Zip
City, State, Zip

Town:
Telephone
) Subdivision
Emad
Type of Material Used:
[Type of Stucture | LELLTD Tsquares

[Valuation [Labor & Waterial]
Desciption of Work:

SIGNATURE OF LICENSEE OR PERMITTEE OF COMPANY OR HOMEOWNER IF
CTING AS GENERAL:

e Phone: (913) 715-2
s Jocogov. org'dept/
ustomer Portal hiips /iwwy

| TRooling Sub-Contractor Information |

(General Contractor/Builder

Contact Phone #
Property Owner Site Address |_| Same as Owner Address

Name Address

Address CagSTIZIP

City'sT/ZIP Township Name

Telephone [Subdivision

Roofing Contractor

[Company License #
Licensee Name License Class
Address CayiSTIZIP

[Phone Emad

[Description of Work : Commercial — Residential

[Ficte Current Codes: The National Electrical Code 2017,

The International Plumbing Code 2018, The Interational Residential Code 2018,

The International Building Code 2018, the International Energy Conservation Code 2018,
and the International Mechanical Code 2018 have been adopted. SEE IRC SECTION
[907.3, ITEM 4, RE: FOR ONE LAYER ASPHALT SHINGLES ROOF COVERING IN
IMODERATE HAIL EXPOSURE AREA ICE BARRIERS ARE REQUIRED, effective 7/1/2020

Vatuation -Total Cost §

201

Fall Education Seminar
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International Building Code,
2018 Edition

INTERNATIONAL
BUILDING CODE

NTERNATIONAL CODE COUNCIC

11

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

About this chapter: Chapter 15 provides minimum requirements for the design and construction of roof assemblies and rooftop structures.
The criteria address the weather-protective barrier at the roof and, in most circumstances, a fire-resistant barrier. The chapter is largely pre
scriptive in nature and is based on decades of experience with various traditional materials, but it also recognizes newer producls such as
photovoitaic shingles. Section 1510 addresses rooftop structures, which include penthouses, tanks, towers and spires. Rooftop penthouses
larger than prescribed in this chapter must be treated as a story under Chapter 5
Code development reminder: Code change proposals to sections preceded by the designation [BF], [BG] or [P] will be considered by one of the

code development committees meeting during the 2018 (Group A) Code Development Cycle. All other code change proposals will be considered
by the IBC—Structural Code Development Committee during the 2019 (Group B) Code Development Cycle. See explanation on page v.

SECTION 1502
ROOF DRAINAGE

21 Camaral. Dk

2018 NTEAMATIONAL BUILDING CODE® a1

NTERNATIONAL CODE COU

12
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CHAPTER 15

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

About s hapter

SECTION 1501
GENERAL

SECTION 1502
- ROOF DRAINAGE
I P 1 Gan

2018 INTEANATIONAL BUILDING CODE™

NIERNATIONAL CODE COUNCIL

SECTION 1503
WEATHER PROTECTION

CHAPTER 15

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

About s hapter

SECTION 1501
GENERAL

SECTION 1502

- ROOF DRAINAGE
Ir 1 Gonersl

SECTION 1503
WEATHER PROTECTION

* |BC 2015’s Sec. 1502-Definitions is
moved to IBC 2018’s Ch. 2-Definitions
* |BC 2015’s Sec. 1503.4-Roof Drainage is

2018 INTEANATIONAL BUILDING CODE™

NIERNATIONAL CODE COUNCIL

moved to IBC 2018’s Sec. 1502

18038 Crickens and saddles. A

October 8, 2020
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SECTION 1502
-’I ROOF DRAINAGE

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

[P] 1502.2 Secondary (emergency overflow) drains or
scuppers. Where roof drains are required, secondary (emer-
gency overflow) roof drains or 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 siz-
ing of secondary emergency overflow drains, leaders and
conductors shall comply with Sections 1106 and 1108, as
applicable, of the International Plumbing Code.

1502.3 Scuppers. Where scuppers are used for secondary
(emergency overflow) roof drainage, the quantity, size, loca-
tion and inlet elevation of the scuppers shall be sized to pre-
vent the depth of ponding water from exceeding that for
which the roof was designed as determined by Section
1611.1. Scuppers shall not have an opening dimension of less
than 4 inches (102 mm). The flow through the primary sys-
tem shall not be considered when locating and sizing scup-

pers.

1502.4 Gutters. Gutters and leaders placed on the outside of
buildings, other than Group R-3, private garages and build-
ings of Type V construction, shall be of noncombustible
material or not less than Schedule 40 plastic pipe.

NIERNATIONAL CODE COUNCIL

ROOF ASSEMBLIE: JOFTOR STRUCTURES

SECTION 1511
REROOFING

1511.1 General. Materials and methods of application used
for recovering or replacing an existing roof covering shall
comply with the requirements of Chapter 15.

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 one-quar-
ter unit vertical in 12 units horizontal (2-percent
slope) in Section 1507 for roofs that provide positive
roof drainage.

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 1503.4 for roofs that provide for positive
roof drainage. 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 accor-
dance with Section 1503.4.

)
N TERNATIONAL CODE COUNCIL ey e ey

Fall Education Seminar
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ROOF ASSEMBUES AND ROOFTOP STRUCTURES

SECTION 1504
PERFORMANCE REQUIREMENTS

PERFORMANCE REQUIREMENTS

1504.1 Wind resistance of roofs. Roof decks and roof cover-
ings shall be designed for wind loads in accordance with

SECTION 1504 .

Chapter 16 and Sections 1504.2, 1504.3 and 1504.4.

1684212 Wind tunsel testing. W

16084 Ballasted low-thope roaf ryseams. Ralla

16043 Wind retiviance of mowballasted roofs. Rox

1504.3 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roofs in accordance with Section 1507 that |
are mechanically attached or adhered to the roof deck shall be
designed to resist the design wind load pressures for compo- [z
nents and cladding in accordance with Section 1609.5.2. The
wind load on the roof covering shall be permitted to be deter-
mined using allowable stress design.

ASCE 7-16’s ASD method

2018 INTERNATIONAL BURDING CODE®

NIERNATIONAL CODE COUNCIL

ROOF ASSEMBUIES AND ROOFTOP STRUCTURES

SECTION 1504
PERFOI REQUIREMENTS

£94.1 Wind resi

Structaral metal panel reof rystem: W

11504.3.3 Metal roof shingles. Metal roof shingles applied
| =scasito a solid or closely fitted deck shall be tested in accor-
dance with ASTM D3161, FM 4474, UL 580 or UL 1897.
Metal roof shingles tested in accordance with ASTM
D3161 shall meet the classification requirements of Table
1504.1.1 for the appropriate maximum basic wind speed

16843 Wind

| imeisiosland the metal shingle packaging shall bear a label to indi-
e iy s | CAle compliance with ASTM D3161 and the required clas-
=== sification in Table 1504.1.1.

2018 INTERNATIONAL BURDING CODE™

NIERNATIONAL CODE COUNCIL'
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% ASSEMBLIES AND ROOFTOP STRUCTURES

t NSUSPRI S SECTION 1508
. a . FIRE CLASSIFICATION
n BI] 18051 Ganeral Rix

"|Rooftop rack-mounted photovoltaic panel
tested, lisfed and identified with a fire ¢}
[dance with UL 1703 and UL 2703
["|shall comply with Table 1505.1 based
={struction of the building.

systems shall be

UL 2703 added

[BF] 1505.10 Roof gardens and landscaped roofs. Roof
gardens and landscaped roofs shall comply with Section

Fire classes added 1505.1 and 1507.16 and shall be installed in accordance with
ANSI/SPRI VF-1.

2018 INTERNATIONAL BUR GG CODE™ o

NIERNATIONAL CODE COUNCIC

19

ROOF ASSEMBUES AND ROOFTOP STRUCT
BF) 16063 Class B rosf assemblie: 16063 Product identification. R
BF) 1508.4 € £ somblie

A new underlayment REGUIEMENTS FOR HOGF COVERMGS
sub-section has been

BF] 1808.7 Special purp t
X
Escepr
BF] 18053 Buildingintegrated ph pred
I BI] 15059 Roofiop mousied ph prsel 1y iomm
1 1
BF] 160£.10 Reaf garden: sad landsesped root
LI
SECTION 1506
MATERIALS
6.1 Seup
062 M pocit 284 physiesl b

2018 INTERNATIONAL BURDING CODE®

NIERNATIONAL CODE COUNCIC

Fall Education Seminar
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

TABLE 1507.1.1(1)
UNDERLAYMENT TYPES

21

MAXIMUM BASIC DESIGN MAXIMUM BASIC DESIGN
ROOF COVERING SECTION WIND SPEED, V< 140 MPH WIND SPEED, V 2 140 MPH
ASTM D226 Type lor 11 ASTM D226 Type 11
Asphalt shingles 1507.2 ASTM D4869 Type I, I, 11l or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757
ASTM D226 Type 11 ASTM D226 Type Il
c | concrete tile 15073 ASTM D2626 Type I ASTM D2626 Type I
¥ and concrete liles R 'M D6380 Class M ASTM D6380 Class M
mineral surfaced roll roofing mineral surfaced roll roofing
) ) < T ] ASTM D226 Type I
Metal panels 1507.4 Manufacturer’s instructions ASTM D4869 Type IV
] e . ASTM D226 Type Lor Il ASTM D226 Type II
Metal roof shingles 1507.5 ASTM D4869 Type I I, Il or IV ASTM D4869 Type IV
- . ASTM D226 Type lor Il ASTM D226 Type Il
Mineral-surface g 50 - =0 ) , > pet
lineral-surfaced roll roofing | 1507.6 ASTM D4869 Type L, I, 111 or IV ASTM D4869 Type IV
Slate shingles 1507.7 ASTM D226 Type 11 ASTM D226 Type Il
oK 2 R ASTM D4869 Type Il or IV ASTM D4869 Type IV
; ) . ASTM D226 Type Lor II ASTM D226 Type Il
W ale 507.8 . N N e 2
ood shingles 1307. ASTM D4869 Type I I, 1l or IV ASTM D4869 Type IV
. < ASTM D226 Type Lor Il ASTM D226 Type Il
W shakes 07.9 - . J R R
ood shake 15 ASTM D4869 Type 1, 11, 1l or IV ASTM D4869 Type IV
ASTM D226 Type lor Il ASTM D226 Type Il
Photovoltaic shingles 1507.17 ASTM D4869 Type I, I1, Il or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757
Ty -
AL CODE COUNCIC
1 T -

TABLE 1507.1.1(2)
UNDERLAYMENT APPLICATION

ROOF
COVERING

SECTION

MAXIMUM BASIC DESIGN
WIND SPEED, V < 140 MPH

MAXIMUM BASIC DESIGN
WIND SPEED, V2 140 MPH

Fall Education Seminar

Asphalt
shingles

Kansas Roofing Association

For roof slopes from two units vertical in 12 units horizontal (2:12),
up to four units vertical in 12 units horizontal (4:12), underlayment
shall be two layers applied as follows: Apply a 19-inch strip of
underlayment felt parallel to and startin, the eaves. Starting at the
eave, apply 3 ide sheets of underlayment, overlapping
successive sheets 19 inches. End laps shall be 4 inches and shall be
offset by 6 feet. Distortions in the underlayment shall not interfere
with the ability of the shingles to seal

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

R 3 ) 4 inches

For roof slopes of four units vertical in 12 units horizontal (4:12) or
greater, underlayment shall be one r applied as follows:
Underlayment shall be applied shingle fashion, parallel to and
starting from the eave and lapped 2 inches, Distortions in the
underlayment shall not interfere with the ability of the shingles to
seal. End laps shall be 4 inches and shall be offset by 6 feet

s 2018 INTERMATIONAL BURDING CODE*

INAL CODE COUNCIC

October 8, 2020
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ROOF ASSEMBUES AND ROOFTOP STRUCTURES

SECTION 1508
ROOF INSULATION

BF) 1368.1 Coneral. The

SECTION 1510
ROOFTOP STRUCTURES
BG] 1£10.1 Gemeral The
181001 Ares lsmitstion. T
BG] 1510.2 Penthouser. |
BG] 1£10.2.1 Height above roof deck. |

[BF] TABLE 1508.2

MATERIAL STANDARDS FOR ROOF INSULATION

Cellular glass board ASTM (€552
Composite boards ASTM C1289, Type IIL IV,
! ’ Vor VII

Expanded polystyrene

ASTM C578

Extruded polystyrene

ASTM C578

Fiber-reinforced gypsum board

ASTM C1278

Glass-faced gypsum board

ASTM C1177

High-density polyisocyanurate

ASTM CI1289,

board Type I1, Class 4
Mineral fiber insulation board ASTM C726
Perlite board ASTM C728

Polyisocyanurate board

ASTM C1289, Type Lor Il

Wood fiberboard

ASTM C208, Type II

NIERNATIONAL CODE COUNCIC

DAL BULDING CODE®
ROOF ASSEMBUES AND ROOFTOP STRUCTURES
BC) 161081 Aerial suppere
w Esception: Acnia
[BC] 1510.5.2 Bulkhead:
W
BC) 161083 Dormer
o -
[BC] 1510.9.4 Fames:
BC) 161 Type mtraction - epuipme
BG] 1510.5.5 Flagpele
BG] 15109 5 1 fire ros
. SECTION 1511
REROOFING
. e 1F1L1 Cenersl M
w Excoption
BC]
[}
1
16112 Serwernral sud conttructisn load
BG] 15105 Other resftop structares. B x b x
2018 INTERNATIONAL BURDING CODE®

October 8, 2020

12



Code and technical issues update
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

4. The application of a new protective roof coating

panel, built-up roof, spray polyurethane foam roof-
ing system, metal roof shingles, mineral-surfaced
roll roofing, modified bitumen roofing or thermoset
and thermoplastic single-ply roofing shall be permit-
ted without tear off of existing roof coverings.

over an existing protective roof coating, metal roof

15114 Roof recovering. W

I£1L# Reinsallstion of material

1£11.6 Flashings. F

2018 INTEAMATIONAL BUILDING CODE®

NIERNATIONAL CODE COUNCIC

TION 1512

PHOTOVOLTAIC PANELS AND MODULES

15121 Photoveltaic panehs and modules. P

25

CHAPTER 12

e ot

SECTION 1201
‘GENERAL
1 Seops. .
-
SECTION 1202
VENTILATION
1 Con hall by
1 1202

INTERIOR ENVIRONMENT

1202.2 Roof ventilation. Roof assemblies shall be venti

1202.3.

in accordance with this section or shall comply with Section

lated

Kool reatilation. Rox S
12023
2 iomble

1 Ventilated artic and rafter space:

2018 INTERNATIONAL BUILOING CODE®

ATIONAL CODE

emied arri

1nd unrented encloied rafier

26

Fall Education Seminar
Kansas Roofing Association
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INTERNATIONAL

NTERNATIONAL CODE COUNCIC

IRC

A Member of the interational Code Family

International Residential Code,
2018 Edition

RESIDENTIAL CODE' for One- and Two-Family Dwellings

27

Fall Education Seminar
Kansas Roofing Association

CHAPTER 9
ROOF ASSEMBLIES

IRC 2018 Ch. 9 changes are similar to
those of IBC 2018 Ch. 15 except:
* ASCE 7-10’s wind maps apply
* Some rooftop PV reformatting:
* New Sec. R324-Solar Energy
Systems
* New Sec. R905.17 (BIPV applied
directly to the roof deck)

K123 Crickets and ddies. A
h d o8 e ridge s
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2/0]1|8

I ECC International Energy

Conservation Code,
2018 Edition

INTERNATIONAL
ENERGY CONSERVATION CODE

29

IECC 2018’s roofing-related requirements

e No substantive changes from IECC 2015
— R-value
— Roof reflectivity and emissivity
— Air barriers
e ASHRAE 90.1-16 alternative
— ASHRAE 90.1-12 referenced in IECC 2015

30

Fall Education Seminar

Kansas Roofing Association
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IECC 2018, Fig. C301.1-Climate zones

Fig. R301.1 (residential climate zones) is similar

a_

4 Dry (8) k
Marine (C)

i e

Al of Alaska in Zone 7
excapt for the following
Boroughs in Zone 8:

Bethel Northwest Arctic
Dellingham Southeast Fairbanks
Fairbanks N. Star ~ Wade Hampton
Nome ukon-Koyukuk
North Slops

Moist (A)

Warm-Humid
Below White Line

N4

31

OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD*

TABLE C402.1.3

CLIMATE ZONE [

1 2
All other | Group R | All other | Group R

1

3 A EXCEPT MARINE
Al other | Group R

5 AND MARINE 4 3 7 O
All other [ Group R | All other [ Group R | All other luwwk
Roofs

All other | Group R

Al other | Group R

R-2 R-25a1 R-2 R-25c1 R-2 R R-30c R-30c: R-30c R-30c R-30c: R-30¢ R-3 R-35¢ R-3
R19+ | R19+ R19+ [ R-19+ R-19+ R-19+
R-I1LS | R-1ILS R-11LS | R-11LS R-11LS R-I1LS
1c and other R-38 R-38 R-38 R-38 R-38 R-38 R3S R-38 R-38 R-49 R-49 R-49 R4 RA49 RA9
2
T T e T I
— 0 R | m W
\eml budding : il L+
(IR R I
[Pp— TH R B
wise [ Rase [ mase | ma
g [Moodtemetma f Ll i heor| K3 i
g " k| Rm | Rm | R
L}
T T N
T T T
Wb
RS s
il fal s
s doors
RN S S N R N R N N

32

Fall Education Seminar
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TERMATIONAL ENERGY CONSERVATION CODE®

CODE COUNCIL
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Roofing-specific adaptation of Table C402.1.3

International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements
. Roof assembly configuration
Climate - - — - -
zone Insulation entirely | Metal buildings (with Attic and
above deck R-5 thermal blocks) other
1 R-20ci
2
R-25ci
3 R-19 + R-11 LS R-38
4
5 R-30ci
6 R-25 + R-11 LS
7 , R-49
3 R-35ci R-30 + R-11 LS
ci = Continuous insulation
LS = Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members;
uncompressed, faced insulation rests on top of the membrane between the purlins)

33
Comparison of IECC’s various editions
Commercial Buildings (Insulation component R-value-based method)
Climate IECC 2003 IECC 2006 IECC 2009 IECC2012* IECC 2015* IECC 2018*
Zone
1 R-12 ci R-15ci R-20 ci R-20 ci
2 R-14 ci . R-20 ci . .
— R-15ci R-25ci | R-25ci
3 R-10ci
4 R-12 ci R-20ci
5 R-15 ci . R-25ci | R-30ci | R-30ci
— R-20ci
6 R-11 ci
7
3 R-15ci | R-25ci | R-25 ci| R-30ci R-35 ci R-35 ci
* Applies to roof replacement projects
ci = continuous insulation
34

Fall Education Seminar
Kansas Roofing Association
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Changes to the 2018
codes affect roof

‘ assemblies
by comrro

Professional Roofing, December 2017 Professional Roofing, January 2018

35

FM Global

36

Fall Education Seminar
Kansas Roofing Association 18
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Who is Factory Mutual?

* FM Approvals

* FM Global

— A standards development organization (e.g., FM 4474)
— A code-approved testing agency (e.g., 1-60, 1-90, etc.)
— A subsidiary of FM Global

— A mutually-owned insurance company (i.e., highly-protected risk)
— Property Loss Prevention Data Sheets
— Form X2688, “Checklist for Roofing System”

37

FM Global OFFICE REVIEW

WIND:

(Please leave blank for FM Global Office Review)

Design Wind Speed: (mph)

Ground Terrain: [] B

Oc @b

Uplift Pressure in field:

(psf)

Uplift Rating Required

Adequate Uplift Rating Provided

Adequate? CYes [INo

COMMENTS:

38

Fall Education Seminar
Kansas Roofing Association
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February 26, 2020
Publication date... and implementation date

March 5, 2020
Roofing industry FM coalition meeting

39

New FM Global Loss Prevention Data Sheets

February 26, 2020 — Accessible at www.fmglobaldatasheets.com

* FM 1-15, “Roof-Mounted Solar Photovoltaic Panels
* FM 1-28, “Wind Design”
* FM 1-29, “Roof Deck Securement and Above-deck Roof Components”

* FM 1-30, “Repair of Wind-damaged Single- and Multi-ply Roof Systems
* FM 1-31, “Roof Panel Systems”

* FM 1-34, “Hail Damage”

* FM 1-35, “Vegetative Roof Systems

* FM 1-49, “Perimeter Flashing”

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

40
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FM Global
Property Loss Prevention Data Sheets 1-28
e 2015
Incim Revsion Februaty 2020
1ot 100

WIND DESIGN
| ‘GLOBAL SHOULD GONTAGT OGAL FM GLOBAL OFFIGE BEFORE BEGINNING |
A FO0FIG WoRK
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10 SCOPE

1.1 Changes

12 Hazard

®
g
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1 Design Wind Pressures

2.4 Opening Protecives in Exterior Walls
Exterior Doors

242 Windows in Exterior Walls

243 Louvers in Exterior Walls
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: FM 1-28
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Emergency Procedures
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3.1 Wind Forces:

31.2 Design Wind Speeds.

31.3 Enhanced Designs for Regions Pror
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0 Tropical Storms Including Hurricancs,
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323 Determining Surface Roughness Exposire
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325 Topographic Factor (Kzr)
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327 Importance F:
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3.4 Wind Design Pressures for Less-Common Roof Shapes
3.4.1 Steep-Siope, Mono-Siope, and Shed Roofs
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3 Windoome Deri

387
3.7 Designing for Windborme Debris
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‘Approved Exterior Wall and Rloof Hiail Fiatings

7.1 Desigring for Small Windborme Debiis

icps esarve. No prtof i document may b e
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1.0 SCOPE
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Wind Design 1-28
FM Global Property Loss Prevention Data Sheels Pages
1.0 SCOPE

This data sheet provides general guidance to building designers regarding wind considerations with regard
to property protection at highly protected buildings. This includes recommended wind pressures for common
building shapes for the following:

‘Open buiidings are not However - these roof pressures
can be achioued by folwng the guidelnes i i data aroetfor endosed buldings

Only enclosed buildings are recommended for new construcion; however, guidance is also provided for
partially enclosed buidings becauss they may be encountered during renovations of existing StTUCTUIES.

Guidance in determining proper Constructon to resist the recommended loads in this document is included
in other documents listed in Section 4.0.

Guidance related 10 other types of loads; such as snow, ice and rain,can be found in Data Sheet 1-54.
1.1 Changes

February 2020. Interim revision. Significant changes include the following:

ind guidance 1o Alicients and zone dimensions

In some to0f wind pressures have increased considerably based on an updated r
tndrs ey et [y e ment uses allowable suength design (AS
design guidance. M  changes are noted below.

LTt bk sk il spme st comtrorel { i e sl ekt g,
They ate 1l based on ASGE 7-05. Gpional deaign wind guidancs for tamadags i contaned n
D

Instead of using wind isolines subject to interpolation, wind zones (polygons) are provided. For losations
that fall anywhere w e wind spced fo hat zone ahoud bt wsets wiboutIierpoiaion.

in a given zone,

C. A separate 100-year MRI wind map is provided for each of the islands of Hawail,instead of using ane
d for all the islands. Also, because of the stee terrain o e isiands, wind speeds
Vaion 1o reflct he topographic effect Sa a determinaton of Ko
mewhat complcated, is not nesded for Hawail(assume 1.0

vich can

au

< can be determined using Ratings
ovided in Section

D. Deleted wi ceure tables for walls and roofe. Roof
Calculator in RoofNav. Also, pressure equations with various pr
0 of this decument

e o 7 8 Y 00 N Tt (8 200 DAL 2
R matle obsolet

1.2 Hazard
Buikings are consinuted with m purpose of protecting their okt from the elements. The goal of this
data sheet s o prevent ach of the building enveiope that could let rain, wing~dfiven rain, or debris.
Erier The envelope can ba breached for many reasons, ncludng the folowng

2015 2020 Factory MutuslInsurance Company. All ights esseved.

October 8, 2020
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Wind Design 1-28
FM Global Property Loss Prevention Data Sheels Pages
1.0 SCOPE

‘This data sheet provides general guidance to building designers regarding wind considerations with regard
1o propeny protcton a ghly rotecid bulings Tis nclides fecommendc ind ressures for comman
building shapes for the following:
A Building components and cladding (2.g., roofs and walls), and the securement 1o their immediate
supports. The design of the supports themselves, such as girts, studs, mullions {nless part of a tested
window ass joists, puriins and their primary Supports, are not included.

B. Opening protection {doors, windows, skylights, etc.).

Ve o U st o o e s . o o e e i e et

panels). For securement of roof-mounted solar panels, see DS
For main wind force-resisting systems (MWFRS) and other struetures, such as chimneys, tanks, signs, and
open frameworks, refer to the American Society of Civil Engineers (ASCE) standard ASCE 7, Minimum
Design Loads for Buildings and Other Siructures (2005, 2010, or 2016 as tequired by local code), of other
local code.

Optional guidance for tomado-resistant design can be found in Appendix D.

Open bucings are not these roof pressures
n be achieved by following the guidelines in this e s ez buidings

Only enclosed buildings are recommended for new construcion; however, guidance is also provided for
partially enclosed buidings becauss they may be encountered during renovations of existing StTUCTUIES.

Guidance in determining proper Constructon to resist the recommended loads in this document is included
in other documents listed in Section 4.0.

Guidance related 10 other types of loads; such as snow, ice and rain,can be found in Data Sheet 1-54.
1.1 Changes

Fabmary 2020. Interim revision. Significant changes includs the following:

ind guidance 1o Alicients and zof
In some cast pressures have increased considerably based on an updated rev
boundary ayer wind annel (BLNT) test data. TS docurent uses allonable srength design (ASD) or wind
design guidance. More specific changes are noted below.

B. The basic design wind sp:
They are stil based on ASC
D

e g bt comteras [l sl Mk el hengc
05, Optnsl deaigh wind guicancs or tmadoes s contaned in Appendit

ines.

Instead of using wind isol
that fall anywhere within a given zone, the wind speed for that

subject to interpolation, wind zenes {polygons) are provided. For locations
one should be used without interpolation.

C. A separate 100-year MRI wind map is provided for each of the islands of Hawail,instead of using ane
wind speed for all the islands. Also, because of the st 1ain on much of the islands, wind speeds
on the map increase with iect the topographic effect. So a determination of K;
be somewhat complicated, is not needed for Hawai (assume 1.0

of pressures can
ious pre

D. Deleted wind pressure tables for walls and r00fs.
Calcutator in RoofNav. Also, pressure equations with
3.0 of this document

determined using R
s are provided in Section

sure coe

SR imto this document (DS 1-28) or DS 1-29. DS

ka8 0
en made obsolete.

1.2 Hazard
Buildings are constructed with the purposs of protecting their cantents from the clements. The goal of this
data sheet s to prevent any breach of the buiiding envelope that could let rain, wind-diiven rain, or debris
entet, The envelope can be breached for many reasons, induding the folowing:

2015 2020 Factory MutuslInsurance Company. All ights esseved.

October 8, 2020

Significant changes in FM 1-28, Feb. 2020

* Wind load determination tables have been removed from FM 1-28;
now use the ratings calculator in RoofNav

44
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FM Approvals’ RoofNav

www.roofnav.com

oH | RATINGS CALCULATOR. | RerERENcEMATERILS ¥ | @) ¥ |

What's New
This E\:'il\

Getting Started

A
180 VSH rated

Terms of Use - Privacy Policy - Compatibilty ®2005-2020 FM Approvals LLC. Al ights reserved.

FM Approvals

45

Significant changes in FM 1-28, Feb. 2020

* Wind load determination tables have been removed from FM 1-28;
now use the ratings calculator in RoofNav

* FM 1-28 now uses ASCE 7-16’s pressure coefficients and zones
* FM 1-28 still uses ASCE 7-05’s 100-year MRI maps
* FM 1-28 still uses the allowable strength design (ASD) method
* FM 1-28 uses (adds) an Importance Factor of 1.15

46

Fall Education Seminar
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October 8, 2020

What impacts do these changes have?

An example calculation using the Ratings Calculator:

Example: A low-rise office building (Risk Category Il) is located in Chicago, IL. The
building is an enclosed structure with a mean roof height of 60 ft. The building is located
in an open terrain area that can be categorized as Exposure Category C.

47

Calculate Wind Uplift

Dimensions :;EE x 1000 ft (304.8 x 304.8
Roof Area Properties | "ela"t 60 1 (18.28 m)

Siope 0.25in 12 (1.27)

Min 3 ft (1 m) continuous parapet N

Surface Roughness.

’ ) Wind Speed 90 mph
Site Properties.

In a Tropical Cyclone Prone region N

Enclosure Classification

Zane 1 Prime
Zone 1
Wind
Zone 2
Zone 3
Zone 1 Prime
1
‘Wind Uplift Ratings
Zone 2 120 psf
Zone 3 165 psf
0.6h
F=
o
G =
v @ il
A \'© £
0.2h o &
© (=}
o

0.6h

Fall Education Seminar
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October 8, 2020

Comparing ASCE 7-05, FM 1-28, ASCE 7-10 and ASCE 7-16

Example: A low-rise office building (Risk Category Il) is located in Chicago, IL. The
building is an enclosed structure with a mean roof height of 60 ft. The building is
located in an open terrain area that can be categorized as Exposure Category C.

Document Basic wind Design wind pressure (psf)
speed (mph) Zone 1’ Zone 1 Zone 2 Zone 3
(Center) (Field) (Perimeter) | (Corners)
ASCE 7-05 Visp = 90 -- 24 40 58
FM 1-28 (old) Visp = 90 -- 27 46 69

49

Comparing ASCE 7-05, FM 1-28, ASCE 7-10 and ASCE 7-16

Example: A low-rise office building (Risk Category Il) is located in Chicago, IL. The
building is an enclosed structure with a mean roof height of 60 ft. The building is
located in an open terrain area that can be categorized as Exposure Category C.

Document Basic wind Design wind pressure (psf)
speed (mph) Zone 1’ Zone 1 Zone 2 Zone 3
(Center) (Field) (Perimeter) | (Corners)
ASCE 7-05 Vyp =90 -- 24 40 58
FM 1-28 (old Vaen =90 -- 27 46 A9
(old) ASD I A 59% increase |
FM 1-28 (new) Vasp = 90 24 43 57 [ 77

50
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Comparing ASCE 7-05, FM 1-28, ASCE 7-10 and ASCE 7-16

Example: A low-rise office building (Risk Category Il) is located in Chicago, IL. The
building is an enclosed structure with a mean roof height of 60 ft. The building is
located in an open terrain area that can be categorized as Exposure Category C.

Document Basic wind Design wind pressure (psf)
speed (mph) Zone 1’ Zone 1 Zone 2 Zone 3
(Center) (Field) (Perimeter) | (Corners)
ASCE 7-05 Vyep = 90 - 24 40 58

FM 1-28 (old) Vasp =90 -- 27 FM 1-60 69

FM 1-28 (new) Vaep =90 24 43 FM 1-90 77

ASCE 7-10 Ult. Vyir =115 -- 39 65 97
ASCE 7-10 ASD Vaep =90 -- 23 39 58
ASCE 7-16 Ult. Vi = 105 30 51 67 92

ASCE 7-16 ASD Vasp = 90 18 31 | FM 1-75 55

51

Calculate Wind Uplift

1000 x 1000 1t (304.8 x 304.8
b

Haight 150 ft (45.72 m)
25in 12(1.2')

Roof Area Properties

Site Properties

Wind Pressures

Wind Uplift Ratings

2a 2a

@

®

©@
2a

o T & T of°

a = 10% of the lesser horizontal dimension, but not less than 3ft. (0.9m)

Fall Education Seminar
Kansas Roofing Association
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Comparing ASCE 7-05, FM 1-28, ASCE 7-10 and ASCE 7-16

Example: A high-rise office building (Risk Category ) is located in Chicago, IL. The
building is an enclosed structure with a mean roof height of 150 ft. The building is
located in an open terrain area that can be categorized as Exposure Category C.

Document Basic wind Design wind pressure (psf)
speed (mph) Zone 1’ Zone 1 Zone 2 Zone 3
(Center) (Field) (Perimeter) | (Corners)

ASCE 7-05 Vaep =90 - 38 60 82
FM 1-28 (old) Vyep = 90 - 44 69 94
FM 1-28 (new) Vyep = 90 - 44 —= FM 1-90 | 94
ASCE 7-10 (Ult.) Vyir =115 - 63 98 134
ASCE 7-10 ASD Vasp =90 - 38 59 80
ASCE 7-16 Ult. Vyir = 105 - 52 82 112
ASCE 7-16 ASD Vaep =90 - 31 49 67

53

The values derived from FM 1-28 are not consistent with
ASCE 7-16’s ASD values (IBC 2018). Using FM 1-28 typically
results in higher design wind loads.

Complying with the code is a minimum legal requirement.

* Where FM 1-28’s values are lower, use of the code’s
required wind loads is recommended

* Where FM 1-28’s values are higher, these may be a
project-specific contract requirement

54
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RESEARCH+TECH

rr

1 Fel 25, FM Global updated 1t Property Loss Prevention
Data Steet 128, “Wind Destgn,” to reflect changes in 15

rind load determinstion methodology: FM 128 s ntended

FM Global'makes some B e e et ang:

specttc changes
changes ——

A new FM 1-28 introduces wind design FM 1-25 Is a 100-page document divided Into five primary sections:
complications for FM-insured buildings Scope oss PreverIon recOmmendations, Support f Fecommends-

oms,referencesand sppendixes Wind speed maps for the LS. nchud-
by Mark S. Graham

Al Sectson 1 1-Changes Summarizes SIgnLOcant canges.

The most notable change | the uplift design pressure tables that
‘appeared i the previous edition have been remaved. Now, use of the.
‘Tatings Calculator provided in FM Approvals' RoofNav spplication

InFM1-285 Sectiona.

22 wwwprofessionalroofingnet APRIL 2020

Link to article

Professional Roofing
April 2020
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FM Global
Property Loss Prevention Data Sheets 1-29

January 2016
Interim Revision February 2020

ROOF DECK SECUREMENT AND ABOVE-DECK ROOF COMPONENTS

Note to Insureds of Faory Wutual Insurance Company: Contact the local
fice before beginning any roofing work.

Table of Contents

Page

10 scorE 5

11 Changes 3

20 L0SS PREVENTION 3

21 inrodco H

22 :

221 General Design Secion M

222 General Inataton e

22 SteetFoof Dock 5

224 Fooi Dok =

225 Fiberglass Reinforced Plastic (FRP) Insulated Roof Deck Assemblies 18

Pansi Foof Dack 1o

257 Lumoet and Phwood Deck I3

225 Fre RetariancTreated Lumoer and Fiuood x

223 Lightweight {LWIC) and Form Deck 20

210 Above-Deck Roof Components (Other Than LWIC) 21

3 Inopecion Testng, and Maimenance =

0 SUPPORT FoR =

31 Supplementlinormaton =

373 Clase 1 and G 2 P Dcks =

312 Wind Ut Fesisance, Non Ballased oot Govers -

513 Wind Uplt Fcsitance, Balacted Systans &

sie @

315 Fe-Coves Canciucion @

316 Wind Upin @

317 WindD: »

318 nferor Gonsi «

3 Sice Deck and e Exapies @

40 REFERENCES 2

S =

-

APPENDIX A GLOSSARY OF TERWS P4

APPENDIX B DOCUMENT REVISION HISTORY =
APPENDIX  SUPPLEMENTAL INFORMATION FOR PROPRIETARY PROTEGTED MEWERANE

ROOF SYSTEMS w

1 nsuaton Fastenc Placemert “

List of Figures

Fig. 1. Torch appication of pper py o a mecharical fasened base sheet s

Fio. 2. Protecton o o0t M

Fig. 3a. Use of multiple deck fasteners in one steel deck rib 16

Fi. 3o, Norrinal wed diameter b

Fg 30 e i b

g
ot ey g s g
sl . e oo e ooy e o
e L T e

FM 1-29

February 2020

56

Fall Education Seminar
Kansas Roofing Association

28



Code and technical issues update

Roof Deck Securement and Above-Deck Roof Components 1-29
FM Global Property Loss Prevention Data Sheets Page 3
1.0 SGOPE

This data sheet provides guidance on the following subjects:
A Wik

ance, including:

1. The proper span and securement of steel 1oof decks 10 Supporting members. This is appropriate
information for the Structural Engineer of Record (SER)

2. The proper design and instaliation of above-deck roof components. This is appropiiate information
for the roofing professional

B. Fire classification of roofs
hems covered include

« roof covers

« insulation

« cover boards

* vapor retarders

« air barriers

« fasteners

« re-100f and re-cover assemblies

This data sheet is intended to be used in conjuncion with FoofNav and Data Sheet 1-28, Wind Dasign.
See the following data shests for gUIdaNCe on SUDJects thal are not covered in this dala sheet.

Data Sheet 1-15, Roof-Mounted Solar Photovoliaic Pansls

Data Sheet 1-42, Maximum Foreseeable Loss Limiting Factors, for guidance on roofs of buidings divided
by MFL fire walls

Data Sheet 1-31, Panal oo Systams, for guidance on panel roofs, including lap seam, standing seam,
‘and insulated metal panels

Data Sheet 1-33, Safeguarding Torch-Aplied Roof Installations
Data Sheet 1-34, Hail Damage

1.1 Changes
January 2020. Interim Revision. The following changes were made:
A. Updated tables and examples throughout to reflect changes made to Data Sheet 1-28.

B. Changed the terms used for roof areas from field, perimeter, and corner to Zone 1, Zone 2, and Zone
3, respectively.

C. Added new interior roof Zone 1°.

122016.200 Factory Ml Insurancs Company. Al ights resseved.
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1-29 Roof Deck Securement and Above-Deck Roof Components
Page 14 FM Global Property Loss Prevention Data Sheets

Table 1E. 3 in. (75 mm) Deap. Type N Steel Deck with § in. (200 mm) b Spacing for Wind Rlatings from 60 1o 225 psf
(2910 108 kPa)
(NOTE: Use s table when the distance between rows of roaf cover fasteners is one-haff the deck span ar less.
indicates that deflecion governs over bending siress.)

Vo Utinate W Paig per o
St | Deck asimum Span (1
s | Gawge| 0 | 7 % [ @ | 1 [ w0
o0 EE 7085 | 1007 | 000 | 686 [ &40
0 i 040 | om0 |03
7 1920 230 | 7100 | 100
5 7560 Ta40 | 1383 | 1263
o o Ti53 [ 7108 | 7034 | 074 [ oz8
o [EES 1154 | 088 032
o 56 a5 [ 1275 [ 1210

i 2077 | 1836 | 7700 | 1590 | 7409 | 1422 | Tas0 | 1208 | 1z | 2az | et

oo = 7387 | 1206 | 1172 | 1000 [ 1034 | 081 [ 035 | 805 | w00 | 820 | mor

= 7540 1415 | 7906 | 1224 | 7158 | 085 [ T0%4 | e | woo | 0z | awe

2.2 3.4 Provide deck securement as required by RoofNav for the needed wind rating using one of the following
methods:

A. Performance-based approach: Where RoofNav assemblies are selected to account for the higher wind
ratings needed in Zone 2 and Zone 3, the entry for the RoofNav assembly will address the specific
securement requirements.

B. Prescriptive enhancement approach: Where a single RoofNav assembly is selected based on the
needed Zone 1 rating (assuming deck span is adequate for all areas as noted above), enhance deck
securement in Zone 2 and Zone 3 as follows:

1. Zone 2: Increase deck securement by a minimum of 50% compared to that required by RoofNav
for the Zone 1 rating.

2. Zone 3: Provide deck securement equivalent to at least 2 times that required by the RoofNav listing
for Zone 1 and in accordance with Tables 2 or 3, where applicable.

In most cases, due to steel deck module spacing, it will be practical for both Zone 2 and Zone 3 to
provide deck securement equivalent to 2 times that required by the RoofNav listing for Zone 1.

(520162020 Faciory MUl Insursncs Company. All ights ressrvec.
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Roof Deck Securement and Above-Deck Roof Components 1-29

FM Global Property Loss Prevention Data Sheets

Page 15

Table 2. Steel Roof Deck, Zone 3 Enhancement Options for 6 in. (150 mm) Module (Rib Spacing), Common With 1 12
in. (38 mm) Deep Deck

Required Zone 1 Securement

Zone 3 Securement

5/8 in. welds @ 12 in. (300 mm)

5/8 in. welds or FM Approved deck fasteners @ 6 in
(150 mm)

5/8 in. welds @ 6 in. (150 mm)

Two 5/8 in. welds or two FM Approved deck fasteners @
6 in. (150 mm)

3/4in. welds @ 12 in. (300 mm)

34 in. welds or FM Approved deck fasteners @ 6 in
(150 mm)

3/4 in. welds @ 6 in. (150 mm)

Two 34 in. welds or two FM Approved deck fasteners @ 6
in. (150 mm)

One FM Approved deck fastener @ 12 in. (300 mm)

One FM Approved deck fastener with minimum % in
integral washer diameter or % in. washer @ 6 in
(150 mm)

One FM Approved dek fasteners @ 6 in. (150 mm)

Two FM Approved deck fasteners withminimum 2 in.
integral washer diameter or % in. washers @
6 in. (150 mm)

Two FM Approved deck fasteners @ 6 in. (150 mm)

Two FM Approved deck fastener with 3 in. washer @ 6
in. (150 mmy)

Table 3. Steel Roof Deck, Zone 3 Enhancement Options for 8 in. (200 mm) Module (Rib Spacing), Common with 3 in.
(75 mm) Deep Deck

Required Zone 1 Securement

Zone 3 Securement

5/8 in. welds @ 8 in. (200 mm)

Two 5/8 in. welds or two FM Approved deck fasteners @
8 in_ (200 mm)

% in. welds @ 8 in. (200 mm)

Two % in. welds or two FM Approved deck fasteners @
8 in. (200 mm)

One FM Approved deck fastener @ 8 in. (200 mm)

Two FM Approved deck fasteners with minimum 1/2 in
integral washer diameter or 3/4 in. washer @ 8 in. (200
mm)

Two 5/8 in. (16 mm) welds @ 8 in. (200 mm)

Two FM Approved deck fasteners with 3 in. washe
8 in. (200 mm)

£0016-2000 Factery MUl Insursnc Compeny. All ighs reserved.
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FM Global

Property Loss Prevention Data Sheets 1-52
Febmary 2020
Page 1 0131

FIELD VERIFICATION OF ROOF WIND UPLIFT RESISTANCE

FM Global clients must contact the local FM Global office
before beginning uplit testing or any roofing work.

Table of Contents

Page
1.0 SCOPE 3
1.1 Changes 3
2.0 LOSS PREVENTION 3
roduction 3
22 General 4
2.3 Negative Pressure Test 5
2.4 Bonded Uplif Test 8
25 Obsenvation (VCO) s
3.0 SUPPORT FOR s
3.1 Background Information s
Commentary s
32 Loss History 0
33 Negative Pressure Test 1
331 Mechanically Atiached/Plate Welded s 1
3.4 Bonded Uplif Test b
a5 Obsenvation (VCO) 3
10 3
41 FM Clobal 3
42 Oter 3
APPENDIX A GLOSSARY OF TERMS 3
APPENDIX B DOCUMENT REVISION HISTORY 3
APPENDIX C CONTRACTOR'S MATERIALS .
‘Gontract Wording for Uplit Testing .
2 Checkistfor Roofing System (Form X2686) .
APPENDIX D NEGATIVE PRESSURE TEST PROGEDURE 8
D.1 General information 8
1.1 Scope 8
D12 Test Equipment s
b2 par 1
D21 Test Sampie 1
D3 Test Operation
D3.1 Test Conditions
D32 Test Procedurs
D.4 Acceptance Criteria, Test Interpretation, and Reporting 2
D41 and Rest 23
D42 Test Interpretation "
D.4.3 Roof Repair 2
2
APPENDIX E BONDED UPLIFT TEST PROCEDURE 2
£1 General Information £
E1.1 Scope 2
1.2 Test Equipment (Sufficient for Four Tests) 27

£2 Test Preparation
21 Test Sample

Company A s reserved.
Bncioooping. ecarGng, o e, WU Wl Demssion of Faccey MUt surnce COmpary

FM 1-52
January 2016

Interim Revision February 2020
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Field Verification of Roof Wind Uplift Resistance  1-52

FM Global Property Loss Prevention Data Sheets Page 3

1.0 SCOPE

Thia o o gt modoc of ol weting st o' oving ssoaros o clming € e
is adequate wind resistance. It also provides altemative visual construction observason guidelines.
Confirmation of acceptable wind WDl resistance on completed roof systems is critical in hurticane-prong
regions. Field testing may also be used where inferior construction is suspected (o known 1o be present) or
where a partial blow-off has occurred. Fiekd tests are not applicable to metal panel roofs (standing seam
and through fastencd), ballasted roofs, or mecharically fastened covers with fasteners spaced more than 2
(0.6 m) apart in either direction.

1.1 Changes

1.1 Changes

and visual construction observation (VCO) to appendices 1o facilitate their use.
B. Renamed the “safety factor” for testing to “uplift testing” factor (Q,..,)-

C. Updated the roof zone nomenclature.

D. Added testing parameters to accommodate a new interior roof zone (Zone 17).

E. Moved supporting information from Section 2.0 to Section 3.0 (Table 3.1 Commentary).

« Wood deck
- Cementiious panel roof deck
« Structural concrete with a minimum utimate compressive strength (Fc) of 2500 psi (17.4 mPa)
« Lightweight insulating concrete (LWIC) in which roof cover fasteners completely penetrate the LWIC
‘and fully engage minimum 22 ga. (0.0295 in., 0.75 mm) steel form deck
e \ercaten;of ok over fasencs agecin fray b accomplahi hy il i aticatonior
nongdestructive examinaticn (2.g., metal detectior

212 Wupiit  and roofing
appiicable, 1 dete! wind upift perfmm:mne for the test areas
mests the specifications in this data shost

213 Have testing witnessed by the owner's Iepresentative.
2.1.4 Record the results of upiift tests or visual construction cbservation (VCO) on FM Global Form 2638,
Chackiist for Roofing Systems, which must be maintained on file and forwarded to the FM Global local
servicing office. See Appendix C for a copy and suggested contract wording.

2.5 Have a roofing professional present to repair the test areas and retum the roof area to a watertight
‘condition should any of the tests fail

20020 Factory Mubusl Inwrsncs Company. Al rights resseved.
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1-52 Field Verification of Roof Wind Uplift Resistance

Page 8 FM Global Properly Loss Prevention Data Shests
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¥

i

7.
&

[ 2o

* Notall oofs incude a Zono-1' aroa. For
ocfs withcut a Zone 1. 1 arsa s nckuded
Wit the desigastion o1 Zone |

Regardless of oof zon shape, the quariiy of
fests performed shouid be squal fo whal s depicic.

i 23121, Ul e focaton evamle Nie sectons Al it sl oo rece g o 60000 1 (5600 ) an o
hange in above-deck roofing assembly for Zones 1 and 1°

Table 2.3.12-1. Minimum Number of Negative Pressure Tests

February 2020. This data sheet has been completely revised. The following significant changes were made:

A. Reformatted the document to simplify implementation of testing. Moved procedures for field testing

Roof Area (A) Minimum Number of Individual Tests(per Roof Zone)

[ or m7] Zone 1’ Zone 1 Zone 2

A < 10,000 (930) See Note 1. 1 1

10,000 (930) <A < 2 2
60,000 (5,600)

A > 60,000 (5,600) or See Note 1.
multiple adjoining roof
areas

1 See Sections 2.3.8 o 2.3.12 and Figure 2.3.12-1.

per Equation 2

Frag 6] = Uy [957) X At 1] + Weightrucspanes 0]
Freq 0N = U; [kPal X Arustsampia [ + Weightrassana: [kN] (Fa.2)

2020 Factory Muis nsurencs Comgany, Al ights reserved.
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1-52 Field Verification of Roof Wind Uplift Resistance

Page 6 FM Global Property Loss Prevention Data Sheets

Table 22,52 Fequired Passing Upit Tes Fressures
Requied
Velociy | Pressure Goeit | Design Wind | Misimum FM | Upiit Tesiing | Passing Upit
Fressure.q, | Sum(GC, — | Pressure. | Approved | Facior ... | Test Pressure®
Aot Zone s ac) pist | Ratng?ps) | (o223
%8 EE] EE) 210 25 EF]
B X 76 T-150 125 o2
T EE) ) 20 S 7
T o8 =0 781 25 =0

1 Due 10 he ower e It 1-50) ac 15 pst Ecremonts o FM Aporoved foof ssermbly raigs. i 507 cases he aing of
y e passng Lo tes ressare. T

o tis scsrario s pestiuiarly rue for zone 1
2Thaminmom atactor of satey o 2 over T prossura. Tha requled gaseing
L e prsssurs  lower han e miimLm M APpIOVE 1380 n i Sosnaros.

226 Except where otherwise noted, evaluation of upit tests resuling in a passing designation is based
on withstanding the required passing upiift test pressure (U;) of equivalent for s fespective roof Zone for a
peried of 1 minute without experiencing any defined mode of failure.

227 To prevent water damage to insulation, promptly patch and make watertight all damagedfailed test
areas.

228 Perform repairs in accordance with Data Sheets 1-30, Aapair of Wind Damaged Single- and Mult-Ply
Roof Systems; 1-28, Wind Desigr; and 1-29, Roof Deck Securement and Above-Deck Roof Components

23 Negative Pressure Test
231 The negative pressure upift
directly on porous surfaces becaus:
covering.

232 Negative press!
bitumen (mod bit, or single-ply membranes. Tis test can also be performed on mecharically atiached base
sheets, of mechanically reinforced iffasteners
are spaced no more than 2 f (0.6 m) on center in both othogonal directions.

23.3 For the fastened base sheets of reinforced single-ply membranes desciibed in Section 2.3.2, the.
negative pressure apparatus may be used provided a minimum of one fastener is tested at its ful fastener
to-fastener span in both orthogonal directions.

generally preferrable 1o the bonded Uit test. It is noL 0 be used
test requires an airight seal between the test apparatus and the foof

 upitt tests may be conducted on totally adhered buit-up roofs (BUR), modified

23.4 Conduct negative pressure uplift tests in accordance with Appendix D, Negative Pressure Tast
Procedure.
235 Determine the minimum number of individual negative pressure tests per 100f arca (NOT per building)
in accordance with Table 2.2.5-2

2.3.10 Only two tests are required for every interior roof area (see Figure 2.3.12-1).

2.3.11 If a roof area includes Zone 1°, and the construction of the above-deck roofing assembly does differ
between Zone 1 and Zone 1’ test Zone 1 using the appropriate Zone 1’ test pressure.

2.3.12 If a roof area includes Zone 1 and Zone 1’, and the construction of the above-deck roofing assembly
does not differ between Zone 1 and Zone 1', testing of Zone 1 is sufficient.

22020 Factory MutuslInsursnce Company. Al ights reseeved.
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FM Global intends these new guidelines to be
effective as of February 26, 2020 (date of publication)
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Some observations

FM field engineers have been trained on 2/26/20 revisions

Some FM field engineers are acting “empowered”:
* Directing work
» “Requiring” the use of specific materials
* Stopping work

FM is not a party in the Roofing Contractor’s contract

Consider FM’s changes as a change to your Contract
—Request a Change Order

65

FM’s very severe hail (VSH) classifications

66
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s

Understanding FM VSH

FM has implemented a new impact-
resistance classification
by Mark s. Graham

=]

22 wwwprofessionairoofngnet DECEMBER 2017

<peificnorthern Texas countes

L RESEARCH+TECH

Designing for hail
resistance

Did you know FM Global has updated its
hail design guidance?
by Marks. Graham

20 wwwprofessionaircofingnet MAY 2018

Professional Roofing, December 2017
Link to access this article

Professional Roofing, May 2018
Link to access this article
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FM Global
Property Loss Prevention Data Sheets 1-34
March 2018
Page 1011

Hail Zones
Moderate| Hail size < 1.75in, (44mm) |
Severe [ Hal size > 1 TS n. (44mm) and < 2in. (51mm) ]

[ Very Severe | Hail Size 2 Zin. (5tmm)]

No Data
18 yr, mean rocurronce Interval

i
i

Fig.C-1. Hailstorm hazard map for the contiguous United States {p= 0.7g/cn?’)

[ X
NEWYORK NEW HAMPSHIRE
PENNSVLVANIA e
ConNECTIcUT
,»/ e erser
VIRGING e

MARYLAND.
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Of the 981,181 roof assemblies in FM’s RoofNav;
6,317 have a VSH classification

As of Oct. 7, 2020

69

Some characteristics of a VSH roof system

* From FM Approvals’ RoofNav:
— BUR: 124
— MB: 4,776
—Single ply: 1,417 (adhered only)

* Only several manufacturers have a majority of the single ply
VSH approvals

* Many single-ply systems require the use of wood sheathing as
a coverboard

70
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www.fmglobaldatasheets.com

I'u,%i
/F/Nlﬁ a

LOSS PREVENTION DATA
SHEETS

To reduce risk at your existing facilities—as well as those under construction—it's
important to have proven engineering guidelines. Look no further than FM Global
Property Loss Prevention Data Sheets.

These exacting standards help you reduce the chance of property loss due to fire,
weather conditions, and failure of electrical or mechanical equipment. They
incorporate nearly 200 years of property loss experience, research and engineering
results, as well as input from consensus standards comittees, equipment
manufacturers and others.

FM Global Property Loss Prevention Data Sheets make your business—and the
world—more resilient. Access them free of charge through
www.fmglobaldatasheets.com or MyRisk®, our secure client extranet.

owees  covmer @ uweswies-meush - comeerwmius © @ @ @

AboutUs ~ Products & Services - Insights & Impacts Research & Resources - News & Events -

FM Global > Research & Resources > FM Giobal Dt Sheets -1 1V 1=

FM GLOBAL PROPERTY
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Synthetic underlayment
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) TECH TODAY

Understanding underlayments

BC2015 RC2015
Sedion_| V< 120mgh V2 10mgh | Sedin | V,<140mgh v, 2 10 mph
dghaldiogles | 15072 | ASTMDZ26, Type ASTMDZ28, Tped | R9052 | ASTLDZZ, Fpe AST 228, el
ASTM D365, Tpe | ASTHAD4BSS, Fpe ¥ ASTH D489, Tpe LI | ASTDABE9, pe NV
KSTHD6757 ST D677 ol KSTHD&7S7
ST DI570 ASINDSTST ASTHDISTD
Ooyond 15073 | ASTM D226, Tpe I ISTDZ26, Tpe T | RS0S3 [ ASTHLOZ2, el ASTH 225, el
ancete s ASTMD2626 ST D626 AT 2626, e ASTH 02626, Fpe |
ASTMDE380, oM | ASTAD6380, G M AT 4380, s . ASTH 06380, Cls
15T D570 ASTHDISTD
Mt pnels: 15074 | Hotoppcble AT D226, Tpe | RO0S10 | Monufockers nsmufions | ASTA 25, el
ASTHA 4849, Fpe ¥ ASTH D489, ipe IV
ST DIST0 ASTUDISTD
Wi shines 15075 | ASTH D226, Tpe ] ASTMDZ25, Tpe | ROOS.4. [ ASTMLDZZ6, Fpe lorl ASTH 2, el
ASTH D436 ASTHA 4889, Type ¥ ASTULD489, Tpe LI | ASTID4BE9, Tpe V.
ISTHDISTD ol ASTHDISTD
Meendsuloed | 15076 | ASTMDZ26, Type ASTMDZ26, Tpell | ROOS5 | ASTMDZZ6, Fpelurl ASTH 228, el
ol rfing AST D469 ASTADI970 ST D4B69, Type |, 1L 1 | ASTIAD4869, Fype IV
ulV ASTHD1970
e shinges 15077 | ASTHDZ26, Tpe I ASTMDZ25, Tpe T | ROOS.6 | ASTMDZZ6, Fpe ASTH 225, el
ASTM D4369, Tpellon ¥ | ASTAA 4849, Fype ¥ ASTI D489, Tpe LI | ASTII48E9, Tipe NV
ST DIST0 olt ASTHDISTD
Wood hinges 15078 | ASTHDZ26, Tpe | ASTMDZ28, Tpe | | ROOST | ASTMDZZ6, Fpe lorl ASTH 228, el
ASTH 14869 ASTHA 4859, Fpe ¥ ASTHL D489, pe LI | ASTID4BE9, ipe NV
ISTHDI570 ol ASTHDISTD
Wood shekes 15079 | ASTHDZ26, Tpe ] ASTMDZ26, Tpe T | RIS [ ASTMDZZ6, Fpe lurl ASTH 225, el
ASTH D4369 ASTHA 4849, Fpe ¥ ASTH D489, Tpe LI | ASTID4869, ipe V.
ST DIST0 ald ASTUDISTD

Professional Roofing,
December 2016

73

NRCA synthetic underlayment testing

* Shed water

—Which should you use?

* Dimensional stability values vary greatly
—Shrinkage and wrinkling concerns
* Some products are permeable, others non-permeable
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Attic ventilation

75

[ RESEARCH + TECH

Clearing the air
CONBIAETAIONS 1Of SLTIC vent

Professional Roofing
July 2018

[
>
~
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More than 50%

[ Negative Pressure

SN Qo

\—INSULATION ‘ ‘

/CONDITIONED Infiltration
SPACE/ Less
than

50%

AIR

77

Be careful not to install excess amounts of ridge
vents.... It can have undesirable consequences
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Questions... and other topics

79

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

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

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

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
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| Mark S. Graham

www.marksgraham.com

Home About Me 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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