Understanding the Roofing-related Changes to FM May 14, 2020
Global's Loss Prevention Data Sheets

Learning Objectives

1 Identify the roles FM Global and FM Approvals play in the roofing industry.

2 Assess the aspects of changes FM Global has made to their roofing-related Property Loss
Prevention Data Sheets.

Review examples explaining the impacts these changes can have on roof system designs.

4 Explore how designers of roof systems can implement FM Global's changes.
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Credit earned on completion of this course will be reported to AIA CES for AIA members.

To receive a Certificate of Completion you must complete and pass the 10-question quiz at
following this presentation with an 80% or higher, then a certificate of
completion will be available for immediate download.

This course is registered with AIA CES for continuing professional education. As such, it does not include
content that may be deemed or construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.

ASCE 7-16 and its impact on
wind uplift design
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May 14, 2020

How the roofing industry will adapt to
ASCE 7-16 remains to be seen....

FM Global has indicated they will update
their FM 1-28 to be based on ASCE 7-16
(with modifications) in Oct. 2019.

FM Approvals

Who is Factory Mutual?

FM Approvals

— 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

FM Global

— A mutually-owned insurance company (i.e., highly-
protected risk)

— Property Loss Prevention Data Sheets (e.g., FM 1-28)
— Form X2688, “Checklist for Roofing System”
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Global's Loss Prevention Data Sheets

FM Global OFFICE REVIEW
(Please leave blank for FM Global Office Review)

WIND:
Design Wind Speed: (mph) Ground Terrain: [] B Oc o

Uplift Pressure in field: (psf) Uplift Rating Required
Adequate Uplift Rating Provided Adequate? Clyes [CINo

viewed? []ves [ho ]

February 26, 2020
Publication date... and implementation date

March 5, 2020
Roofing industry FM coalition meeting
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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”

9
FM Global
Property Loss Prevention Data Sheets 1-28
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Wind Design 1-28
FM Global Property Loss Prevention Data Shects Page 5
1.0 SCOPE

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 Howe
i e ke o el o B 1 1 o o o P

these roof pressures
Only enclosed buildings are recommended for new construction; however, guidance is also provided for
partially enclosed buidings because they may be encountered during fenovaltions of existing SUCIUIeS.

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

Guidance related 1o 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. Signficant changes include the following:

wind guidance 1 ficients and zone dimensions in ASCE
7-16. In s of wind pressures have increased considerably based on an updated review of
Doundry fnyerweet bt (BL AP}t ot Th cocument oes alowabie tremgth cossgn (ASD) forwind
design guidance. More specific changes are noted below.

e still based on AS

FL- Tt ks il sper! s et oot e oo st ek el g
They 5. ncix

ptional design wind guidance for ormadoes i contained i A

Instead of using wind isolines subject to interpolation, wind zones (polygons) are provi
fall anywhere w

vided. For locations
in a given zone, the wind speed for that zone should be used without interpolation.

C. A separate 100 'd map ie provided for each of the islands of Hawail, instead of using one
wind speed for o8 il iy it 1o o 4l i of 1 oo i o

on the map increase wilh e Ct the topographic effect. So a determination of Kz, which can
be somewhat complicated, is not needed for Hawail (assume 1

vation to

D. Deleted wind pressure tables for walls and r00fs. Roof pressures can
ofiNay. Also, pressure equations with various pressure cosf
0 of this documen

cermined using Ratings
icients are provided in Section

e R
en made obsolete.

DS 1-28) 0r DS 1-29. DS

12 Hazard

Buildings are constructsd with the purpose of protecting t
data sheet s 1o pr reach of the building envelope th
enter. The envelope can be breached for many reasons, includi

it contents from ths

ments. The goal of this
1 rain, wind-driven rain, of debris
wing.

nta

0015 2000 Factory Mutusl Insursncs Commpany. All ights ressnved.
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Wind Design 1-28

FM Global Property Loss Prevention Data Sheets Pages

1.0 SCOPE

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

A Buiing somponents and cadding (e, 100t and walk), and the gecurement t teit mmsdiate
supports. The design of the supports themselves, such as girts, stds, muliions (unl of a tested
window assembly), joists, puring and their primary Supports, are not included.

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

C. Wind forces for anchorags of reof-mounted equipment (for equipment other than root-meunted solar
panels). For securement of roof-mounted solar panels, see DS 1-15.

For main wind force-resisting systems (MWFRS) and other structures, such as chimneys, tanks, signs, and
open frameworks, refer 1o the American Society of Civil Engineers (AS

\SCE) standard ASCE 7, Minimum
Dasign Loads for Buildings and Othor Structuras (2005, 20710, or 20716 as required by local code), of other
local code.

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

‘Open buiidings are not
‘ean be achieved by following the guidelines in thi 1 g st tor encioses buidings

Only enciosed buildings are recommended for new ConstuCton; however, guidanc is also provided for
partially enclossd buidings becauss they may be encountered during renovations of existing structures.

these roof pressures

Guidance in determining proper constiuction 1o resist the recommended Ioads in this document is included
in other documents listed in Section 4.

Guidance related 1o other types of loads; Such 25 Snow, ic2 and rain,can be found in Data Sheet 1-54.
1.1 Changes

F»b.mry 2020. Interim revision. Significant chang

clude the following:

ind guidance to s and zone d
i ooy ol oo ot

T oot data.Thi document uces lowable auength deagn (AS

ce. More specific changes are noted below.

w ol
for wind

design guid
B. The basic design wind
They are siil based on ASC
D

d maps for the continental United States and Alaska remain unehanged.
05. Optional design wind guidance for tomadaes is contained in Appendix

Instead of using subject 1o interpolation, wind zone:

- {polygons) are provided. For locations
et al anyuers i a gven

zone, the wind speed for that zone shoukd be used without interpolaton.

. A separate 100-y o ooy o providd o ouc o i kaecs o s, e d using one
e s s S st s, kot e S Aok o R o vt

1 W W AR (Yt s ki S0 S0 4 S o Ko which can
B¢ Somewnat compicaled, i3 ot néede or Hawa (aseume 10

D. Deleted wind pressure tables for walls and roofs.
icutator in RoofNay. Also, pressure equations w
3.0 of this document

ietermined using Ratings
s are provided in Section

of pressures can be
arious pressure coe

E. Incorporated relevant content from DS 1-2t R im0 this document (DS 1-26) or DS 1-29. DS
has

2BR/1-29: en mads obolete.
1.2 Hazard
Buildings are constnucted with the purpose of proteciing their contents from the elements. The goal of this

data sheet /ent any breach of the building envelops that could lef

1 p ain, wing-art
enter. The envelope can be breached for many reasons, indluding the following:

n rain, or debris

2015 2020 Factory Mususl insurance Company. Al ights reserved.
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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

13

FM Approvals’ RoofNav

www.roofnav.com

mgraham - MyProflle - ResetPassword - Logout

N e T Help us improve RoofNav!

Welcome to RoofNav

FM Approvals welcomes you to RoofiNav, your source for the latest information on FM Approved roofing assemblies
and products.

To get the most from RoofNav, we recommend reviswing the training materials, documentation, and onling help within
the application. Sea tha the inks at the top of each page; and on the navigation bar, look under Rofarence Materials,
and click the question mark () for context sensitive help.

What's New

This section communicates new functionalty, changes, and items of interest. In addition, Data Shests and Approvals
dards are kept current in the i
202612020 Ghanges have been made to the RoofNav Ratings Calculator to account for updates to
relevant data shests.
32212018 The Hail Map for the Contiguous US has been revised and is now posted. Data Sheet 1:34
n d

as also been revise:

11/29/2017  An additional 33 Very Severe Hail (VSH) rated assembiies have been added. There are now
180 VSH rated assembiies in RoofNav.

Getling Started
Using th links below, you are just a elick away from leaming how to get the most out of RoofNav:

Quick Start Guide

Terms of Use - Privacy Policy - Gompatibilty ®2005-2020 FM Approvals LLG. Al rights reserved.

FM Approvals

41.20087.4
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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 ASCE 7-05’s allowable strength design (ASD)

* FM 1-28 uses (adds) an Importance Factor of 1.15 from ASCE 7-05

15
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.
16
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s

P Rooav 3 M Appro, 10 the most up-o-data FM Approved roofing producs and assambies.

Designed o help oafing profassionals, RoofNav provides sasy accsss to ll rocfng-rlated nformation from the FM Approvals - Approval Guide and I Loss Provention Data Sheots. For moro information about ReofNav,

Password leass viit FM Approvals a it ek fmapprovas com
o access RoofNav you must registe. The regisiration pracess s FREE and only takes a few minutes o complata. Naw usars can bagin thefr free raistation hare:
Login
ot Register
Login probiems, o forgot yor passuord?
Toms of Usa - Privacy Poicy - Compatiilty ©2005-2020 FM Approvals LLC. Al rights reservec. Fl Annravals

1 200870
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Help = Support - Training mgraham - MyProfle - Reset Password - Logout

T

oy PRODUOT SEARGH | SYSTEMSEARGH | ASSEMBLYSEAROH | RATINGS GALULATOR | REFERENCEMATERALSY | () ¥ |
e
» Y Projoctoot Are o spocies Help us improve RoofNav! QEEEEtE]
Welcome to RoofNav
What's New
Getting Started
Terms of Use - Privacy Policy ‘Compatibility © 2005-2020 FM Approvals LLG. All rights reserved. FM A|]|]|’[|\Iﬂ|s

18
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Help * Support * Training mgraham - MyProfie - Reset Password * Logout

/\
RoofNav P —

MYPROJECTS | PRODUCTSEARCH | SYSTEMSEARCH REFERENCE MATERIALS ¥

-
« [AFie Ratings Calculator
aintemai ire

= The Ratings Caloulator allows you to speciy fire and hallratings, and calculate the wind upif ating, for a roof area or for use
3 Exterior Fire inan assembly search w the fsto d roof

g Hai area. This way you only have to complste the fields in the Ratings Calculator once for a given roof area.

5 + You can perform an assembly search from the roof area deal page, to automatically popuate slope and rating feids
Cwind on the Assembly Search page.

3 Surface Roughness

3 Wind Speed + Saved ratings and ciassifications appear on the Coniractor Package report for a scenaria assigned to the roof area.
[ Enclosure Classification You can complete as few or many of the fields in Ratings Calcuator as desired. Howaver, to calculate the wind upif ratings,

al fllds In the Wind section must be complsted. Next and Previous buttons are there for convenience, but the fields need not
[ Roof Area Dimensions be compieted in any order. When you are finished, you can save the information o a roof area, or perform an assembly

search with the specified ratngs and siope,
3 Caleulate Wind Uplift

2 Summary
Nosi>>
Tarms of Use + Privacy Policy « Compativlty ©2005:2020 FM Approvals LLC. Al ights reserved. @Dﬂmvﬂls
4120087.4
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— =
RoofNav [eeremrs . I

MYPROJECTS | PRODUCTSEARCH | SYSTEMSEARCH | ASSEMBLYSEARCH GUEATOR || ReFeRENCE MATERIALS ¥

Wind

Wind Uplift Rating indicates how much wind uplift pressure a particular roof assembly can resist. Wind Uplift ratings are
measured in pounds per square foot (psf), and span from &0 to 990 in 15 psf increments. The Ratings Calculator assumes a
directionality factor (KD} = 0.85, which is appropriate for most building shapes and an elevation factor (Ke) = 1.0. Refer to
DS 1-28 for further guidance and how to calculate ratings if using other values.

The Ratings Calculator outputs Wind Uplift Ratings for all roof zones applicable to data input. These may include Zone 1', 1, 2,
3, 2e, 2n, 2r, 3e and 3r. In order to obtain these values, you must complete every field in this section with a valid data entry, and
then click the Calculate button in the Calculate Wind Uplift Section.

The ratings are used to determine what FM Approved assemblies can be used in a given roof area. In many cases there are
two options for enhancing Zone 1 roof systems for Zone 2 and 3:

» Determine the rating for each Zone and select an assembly meeting the criteria for each roof area.

» Determine the Zone 1 rating and select an assembly meeting that criteria, followed by prescriptive enhancements for
other zones in accordance with the applicable DS (1-28, 1-29, and/or 1-31).

Mote that prescriptive Zone 3 {comer) and Zone 2 (perimeter) enhancements are not always acceptable. For details refer to DS
1-28.

<< Prav Naxt ==

20
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Help - Support - Training mgraham - My Profie - Reset Password - Logoul

crorsszony s @

PRODUCT SEARCH | SYSTEM SEARCH

Surface Roughness

The following is a brief summary of each category for a location surface roughness exposure. For more information, see DS 1-
28 .

= B = Urban and suburban areas, wooded areas, or other terrain with numerous closely spaced cbstructions having the
size of single-family dwellings or larger.

= © = Open terrain with scattered obstructions having heights generally less than 30 ft (9.1 m). Examples include fiat,
open country and grasslands, and water surfaces in hurricane-prone regions where the basic wind speed is greater
than or equal to 120 mph (54 m/s].
Also use category C for B ground roughness exposures having one or more clearings greater than 600 ft {183 m) by
164 ft (50 m), and in all cases where exposure B or D do not apply.

= D = Flat, unobstructed areas and water surfaces including smooth mud flats, salt flats, and unbroken ice.

Note: When more than one category applies, select the category with the greatest wind exposure. For example, if the location
is between B and C categories, use C.

Surface Roughness Exposure: ( ' B@ c (/D

<< Prav Next ==

21

Help - Support - Training mgraham - My Profie - Reset Password - Logout

Roofllav (e,

PRODUCT SEARCH | SYSTEMSEARCH | ASSEMELY SEARCH

Wind Speed

Select the appropriate map below fo assist you in determining the basic wind speed for your location. Note that wind maps
provide the minimum acceptable wind design criteria. For more information and a table of wind speeds for enhanced and
optimum designs based on storm category, see section 2.1 of DS 1-28.

Adobe Acrobat Reader version 6.0 or later is required fo open these maps. Click here to download this software for free. You
can use the magnifying glass button in Adobe Acrobat Reader to enlarge a specific section of the map.

{Select) L Go

For areas within Special Wind regions, increase the basic wind speed by 10 mph (4.5 m/s) or more, as appropriate. Examples
of such areas in the United States and Canada would include areas affected by winds of Santa Ana, Chinook, Columbia River
Gorge, and Wasatch Mountain. Increase wind speed by more or less for other areas exposed to high level winds, as
appropriate and as justified by local records.

Wind Speed: | 90 w mph
For Puerto Rico, use 175 mph (78 mfs); and for Guam, use 170 mph (76 m/s).

Location is in a Tropical Cyclone Prone region?

<2 Prav Nt ==
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Enclosure Classification

If the roof area has a monolithic deck such as cast-in-place concrete or gypsum, select "Enclosed” for classification. Otherwise
determine the classification by considering if the building is exposed to windborne debris, and if the building is adequately
protected against windborne debris
A building not within a tropical-cyclone prone area that complies with both of the following conditions is considered a "Partially
Enclosed” building:
1. The total area of openings in a wall that receives positive external pressure exceeds the sum of the area of openings
in the balance of the building envelope (walls and roof) by more than 10%,
and
2. The total area of openings in a wall that receives positive external pressure exceeds 4 sq ft (0.37 sq m) or 1% of the

area of that wall, whichever is smaller, and the percentage of cpenings in the balance of the building envelope does
not exceed 20%.

Buildings in a tropical storm-prone region that either meet criteria 1 and 2 above, or have wall cladding, or wall opening
protectives that are inadequate for design wind pressures or windbome debris exposure (if applicable), are also considered
partially enclosed.

To be considered Enclosed, the walls, windows and doors need to be adequate for the expected wind pressures and openings
need to be "evenly” distributed (i.e. not meeting the criteria above.)

For further details or ratings for open buildings, refer to DS 1-28 .

Enclosure Classification: [ Partially Enclosed ° Enclosed Open

=< Prav Next ==
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Building Enclosure

4[4 Ratings Calculator

4 CEFire Roof Area Dimensions
[@intemnal Fire
Enter the building dimensions to the nearest foot, and select the rise for the siope (rise over 12 units of run).
[ Exterior Fire
wiath 1000 t (@048 m)
[ Hail
4 Cawid Longth 1000 t (@04.8m)
3 Strface Roughness Height 0 t (1823m) [
[ Wind Spead Slope: 0.25in12 (1.2°) v
4 Enciosure Ciassifation
- Minimum 3 ft (1 m) continuous parapet:

3 Caleulate Wind Uplf
3 Summary

<< Prav Next >

Torms of Use - Privacy Paicy + Compalbilty © 20052020 FM Approvals LLC. All ights reserved. @Dﬂmvﬂls

41200074
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Calculate Wind Uplift

Roof Area Properties

1000 1000 ft (304.8 x 304.8
m)

Site Properties

Wind

Spaed

(Wind

o Classification
=

Wind Uplift Ratings

3N ,4'7 ®°
0.2h
@0 ®
0.6h
O
I )

May 14, 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 V,p = 90 - 24 40 58
FM 1-28 (old) V,p = 90 - 27 46 69

26
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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 Vaep =90 -- 27 46 A9
(old) ASD I A59% increase |
FM 1-28 (new) Viasp = 90 24 43 57 [ 77

27
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 Voo = 90 - 24 40 58
FM 1-28 (old) Vasp = 90 - 27——— FM 1-60 69
FM 1-28 (new) Vasp = 90 24 43— FM 1-90 77
ASCE 7-10 Ult. Vi =115 - 39 65 97
ASCE 7-10 ASD Vasp = 90 - 23 39 58
ASCE 7-16 Ult. Vi = 105 30 51 67 92
ASCE 7-16 ASD Vyep = 90 18 31— FM1-75 | 55
28

Building Enclosure

Continuing Education Center
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Calculate Wind Uplift

1000 x 1000 ft (304.8 x 304.8
m

Roof Area Properties

Site Properties

Wind Pressures

Wind Uplift Ratings

2a a 2a
® @ ©§l
@ © @
Enmcamut K

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

May 14, 2020

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

Example: A high-rise office building (Risk Category Il) 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 Vyep =90 - 38 60 82
FM 1-28 (old) Vyep = 90 - 44 69 94
FM 1-28 (new) Vo = 90 - 44 —=F1 FM 1-90 | 94
ASCE 7-10 (Ult.) Vi = 115 - 63 98 134
ASCE 7-10 ASD Vyep =90 - 38 59 80
ASCE 7-16 Ult. Vs = 105 - 52 82 112
ASCE 7-16 ASD Voo = 90 - 31 49 67

30
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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

31

FM Global
Property Loss Prevention Data Sheets 1-29
Jammy 2016

Interim Revision February 2020

ROOF DECK SECUREMENT AND ABOVE-DECK ROOF COMPONENTS

Note to Insureds of Factory Mutual Insurance Company: Contact the local
FM Global office before beginning any roofing work.

Table of Contents
1.0 f‘u‘c P

55 S0LRNS5E888Y8888ERBETFRurrrLwwLE

FM 1-29
February 2020

32
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Roof Deck Securement and Above-Deck Roof Components 1-29
FM Global Property Loss Prevention Data Shests Page 3
1.0 SCOPE

This data sheet provides guidance on the following subjects:
A Wind resistance, including

1. The proper span and securement of steel 10of 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 s appropiiate information
for the roofing professional

B. Fire classification of r00fs
lems covered include:

- roof covers

« insulation

- cover boards

- vapor retarders

« aif barriers

« fasteners

- re-100f and re-cover assemblies

This data sheet is intended 1o be used in conjuncion with FioofNav and Data Sheet 1-28, Wind Dosign
See the following data sheets for guidance on subjects that are not covered in this data sheer.

Data Sheet 1-15, Roof-Mountad Solar Photovotaic Panais

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

Data Sheet 1-31, Panal oot Systems, for guidance on panel roofs, including lap seam, sianding sea,
‘and insulated metal panels

Data Sheet 1-33, Safaguarding Torch-Applisd Foof 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°.

2016.2020 Factory Ml Insurancs Company. Al Hghts essrvad

33

1-29 Roof Deck Securement and Above-Deck Roof Components
Page 12 FM Global Property Loss Prevention Data Sheels

Tabls 1E. 3 in. (75 mm) Deap, Type N Stsel Dack with € in_ (200 mm) Alb Spacing for Wind Rlstings from 60 to 225 pet
(29 to 108 kPa)
(NOTE: Use s table when the distance between rows of roaf cower fasteners is one-haff the deck span or less.

“ncicates hat Gefecton govems over bendng res=)
o Uitimate Wind Fising por oo (2sf
Stress | Deck asimum Span () B
poi | Gaugs | B0 | 7 5 [ 20 | 135 | w0 | s | ve0 | s | zo | s
33,000 3. 1085 D4 | 940 | B ] 767 | 737 | 7.10 | aBe
4 T2it 1040 | o o1 [ 65 750
7 ED SEET D o0 | 1008 00
0 7000 Ta40 | Tas 7233 | 180 | 1134 | 1093 | 050
ET Ix Tig3 | 1106 | 1034 | o7 N 7%
o [EE 1154 |0 oa2 005 [
o 562 EERREE 7105 | 061 | 1023 | w80
i 2677 | 185 | 7700 | 1500 | 1469 | 1422 | Ta56 | 1208 | 124 | 20z | et
oo = 7387 | 1268 | Ti72 | 1008 [ 1034 | 087 [ 035 | 555 | Ee0 | 820 | mor
= 7548 1413 | 7308 | 1224 | 7154 | 7005 7044 | o0 | woo | 05 | eee

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.

©2016:2020 Factory MUl Ineursnca Company. All ights reserved.

34

Building Enclosure
Continuing Education Center 17



Understanding the Roofing-related Changes to FM
Global's Loss Prevention Data Sheets

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)

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

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

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

Two % 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 % 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 mmj)

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
mmj

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

Two FM Approved deck fasteners with % in. washers @
8 in. (200 mm)

152016-2020 Factory Mutal Insursnce Compsny. All ighs reserved
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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.

1.0 SCOPE

Table of Contents

1.1 Changes

2.0 LOSS PREVENTION TIONS

2.1 Inroduction

22 General

23 Negative Pressure Test

2.4 Bonded Uplift Test

25 Visual Construction Cbservation (VCO)
3.0 SUPPORT FOR

3.1 Background Information

Commentary

32 Loss History

33 Negative Pressure Test

331 Mechanically Atiached/Plate Welded o

3.4 Bonded Uplif Test
35 Obsenvation (VCO)

0
4.1 FM Gloal

APPENDIX A GLOSSARY OF TERMS

APPENDIX B DOCUMENT REVISION HISTORY
APPENDIX C CONTRACTOR'S MATERIALS
‘Contract Wording for Uplit Testing:
2 Checkistfor Roofing System (Form X2688)
APPENDIX D NEGATIVE PRESSURE TEST PROCEDURE
D.1 General information

Scope

D.12 Test Equipment

D2 Test Preparaton

D.4 Acceptance Criteria, Test Interpretation, and Reportng ...
D41 and Resulis

D.4.2 Test Interpretation

D.4.3 Roof Repair

APPENDIX E BONDED UPLIFT TEST PROCEDURE
E.1 General Information

1.1 Seope
E1.2 Test Equipment (Sufficient for Four Tests)
£2 Test Preparation

NRRRRBREN

2.1 Test Sample
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1.0 SCOPE

This data sheet describes two methods of field testing above-deck 100fing assemblies to determing if there
is adequate wind resistance. It also provides altemative visual cor

regions. Field testing may also be us
where a partial blow-off has occurred. Fiekd tests are not applicable to metal panel 100fs (standing seam
and through fastenad), ballasted roofs, or mechanically fastened covers with fasteners spaced more than 2
#(0.6 m) apart in either diretion.

1.1 Changes

ruction observation guidelines.

1.1 Changes

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

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
and visual construction observation (VCO) to appendices to 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).

- Wood deck
« Cementitious panel oo deck
« Structural concrete with a minimum uimate: compressive suength (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. (0.0295in., 0.75 mm) steel form deck
Note: Verification of oof cover fastencr spacing may be accompiished by visual idenfification or
nondestructive examination (e.g., metal etaction).

212 Fuplift

ind roofing

P i the bu a
appiicable, 10 dete: the wind upit performanc for the test areas

mests the specifications in this data shest
213 Have testing witnessed by the owner's representaiive.

2.1.4 Record the results of uplift tests or visual consiruction cbservation (VGO) on FM Global Form 2638,
Chackiit 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.

215 Have a roofing professional present to fepair the test areas and fetum the roof area to a watertight

condition should

any of the tests fail

20020 Factory MUl nrencs Compary. Al rights ressrved.
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WIY 777

o [z

Y 2oz * Not sl rofs inclute a Zon 1 arsa. For
100fs witiaut a Zone 1, e raa 4 ckuced
winin  designaton of Zons 1

[T zomen

ogardiacs of oof zono shape, the quariiy of
fests porformad shouid ba oqual to whal s depicic.

Fig. 23.12-1. Uplft test location example: Nine sections Al with individual roof areas up 1o 60.000 f€ (5,600 ") and no
nc 1

change in above-deck roafing assembly for Zones 1

Table 2.3.12-1. Minimum Number of Negative Pressure Tests

Roof Area (A)

Minimum Number of Individual Tests(per Roof Zone)

[ff or m7]

Zone 1°

Zone 1 Zone 2

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

See Note 1.

1 1

2 2

A > 60,000 (5,600) or
multiple adjoining roof
areas

See Note 1.

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

per Equation 2.

Fraq [19] = Uy [PST] X Aragtaarmpse [7] + Weightruaspane [10]

Froq N] = U; [KPa] X Arocigamgia (M1 + Weightrgsiane: [kN] (Fa.2)

22020 Factory Mutas nsurencs Campany, AN ights réssrved.
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Page 6 FM Global Property Loss Prevention Data Sheets

Table 2.2.5-2. Required Passing Upiit Test Pressures
Faquied
Design Wind | Misimum FM | Uplt Testing | Pazsing Upitt
Pressure, Approved | Factor, 0, | Test Pressure”
Foof Zone. plos | Ratng'fps | (mo223) s
003 720 i 25
z 736 1150 125 2
T 558 [EE] 725 70
T 320 1751 125 =0

1 Due o the ower e It 1-60) e 15 pt cxements for FM Approved foof assermbly raligs. i 507 cases he reing of e siled
pired paseing Ui 1 prassurs The elihood

of i scanio s pesteuiany e for zone 1
2Thaminmn i tackor of satey o 2 over presaure. The requled gassing
L e prsssurs  lower han e miimum 1 ApBroved 360 i soenarce.

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

227 To prevent water damage to insulation, promptly paich and make watertight all Gamaged/tailed test
areas.

228 Perform repairs in accordance with Data Sheets 1-30, Aopair of Wind Damaged Singlo- and Mult-Ply
Roof Systoms; 1-28, Wind Design;, and 1-20, Roof Dack Sacursmant and Abovs-Deck Roof Componants.

2.3 Negative Pressure Test
231 The negative pressure uplift test is generally prefenrable 1o the bonded piif test. It is not 10 be used
directly on porous surfaces because the test requites an ailight seal between the test apparatus and the roof
covering.

23.2 Negative pressure upift tests may be conducted on totally adhered buit-up roofs (BUR), modified
biturmen (mod bit), or single-ply membranes. This test can also be performed on mechanically atiached base:
sheets, or mechanicall reinforced iffasteners
‘are spaced no more than 2 ft (0.6 m) on center in both othogonal directions.

233 For the fastened base sheefs 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 onthogonal directions:

23.4 Conduct negative pressure uplift tests in accordance with Appendix D, Negative Pressure Test
Procedur

235 Determing the minimum number of individual negative pressure tests per 10of 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 Musl Insurencs Company. Al rghts resseved.

39

FM Global intends these new guidelines to be
effective as of February 26, 2020 (date of publication)
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www.fmglobaldatasheets.com

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
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Conclusions

insured buildings

(old) and ASCE 7-16

and Zone 1

current projects

* FM Global’s LPDS are design guides intended for FM Global-
* FM 1-28 (new) generally results in higher wind loads than FM 1-28
 Different roof system attachment patterns may apply to Zone 1’

* Be aware of steel roof deck attachment requirements (by Zone)
* Be aware FM Global’s effective date may present issues with

42
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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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Thank you for your time. Questions?
ICONTINUING EDUCATION CENTER

ARCHITECTURE + CONSTRUCTION

Mark S. Graham
NRCA

CONTINUING
EDUCATION: WEBINARS:

(847) 299-9070
mgraham@nrca.net

This concludes The American Institute of Architects Continuing Education Systems Course.

To receive a Certificate of Completion you must complete and pass the 10-question quiz at
continuingeducation.bnpmedia.com with an 80% or higher. A certificate will be available for immediate download
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