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The fundamental concept of wind design
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Wind creates pressures/forces acting on building elements

ASCE 7 is referenced in the International Building Code (IBC)

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

INTERNATIONAL
BUILDING CODE"

INTERNATIONAL CODE COUNCI
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Comparing IBC editions to ASCE 7 editions

IBC ASCE 7
IBC 2006 ASCE 7-05
IBC 2009 ASCE 7-05
IBC 2012 ASCE 7-10
IBC 2015 ASCE 7-10
IBC 2018 ASCE 7-16
IBC 2021 Most likely ASCE 7-16

Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

e Revised basic wind speed maps
e Changes (and new) pressure coefficients
e Revised perimeter and corner zones
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ASCE 7-16 basic wind speed map

Risk Category Il Buildings (MRI = 700 years)

MRI
Risk Category ASCE 7-10 ASCE 7-16
| (Low) 300 yrs. 300 yrs.
Il (not |, Il or IV) 700 yrs. 700 yrs.
Category Il (High risk) 1,700 yrs. 1,700 yrs.
Category IV (Essential) 1,700 yrs. 3,000 yrs.

ror7eT <
0(69)
115(51) 150(67)
120(54) | 140(63)
130(58)
110(49)

—

Use of the correct Risk Category/map (i.e., wind speed) is essential

Comparing GC, pressure coefficients

h < 60 ft., gable roofs < 7 degrees

Zone ASCE 7-10 ASCE 7-16 Change

n/a 0.9 -10%

1 (field) -1.0 -1.7 +70%

2 (perimeter) -1.8 -2.3 +28%
3 (corners) -2.8 -3.2 +14%
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ASCE 7-10’s roof zones

h <60 ft., gable roofs < 7 degrees
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a = 10% of the least horizontal direction, or 0.4h,
whichever is smaller but not less than either 4%
of the least horizontal dimension or 3 ft (0.9 m).
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‘Table 30.6-2 Components and Cladding, Part 4[1 < 160 fi(h < 8.8

Parameters for Application of C&C Wall and Roof Pressures

Flat Roof: 6 =7 degrees: hi > 60 ft

Minimum Design Losds and Associated Criteria for Buldings and Other Structures

s applicable.
 gable roofs;
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Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

e Revised basic wind speed map
e Changes (and new) pressure coefficients
e Revised perimeter and corner zones

While center field pressures may be slightly
lower, field, perimeter and corner uplift
pressures will generally be greater

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

Example: A manufacturing building (Risk Category Il) is located in Houston, TX. 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. An
adhered, membrane roof systems will be installed.

Document Basic wind Design wind pressure (psf)
speed Zone 1’ Zone 1 Zone 2 Zone 3
(mph) (Center) (Field) (Perimeter) (Corners)
ASCE 7-05 120 -- 35 59 89
FM 1-28 105 -- 37 62 93
ASCE 7-10 140 - 57 9 144
Strength design
ASCE 7-10
ASD 110 -- 34 58 87
ASCE 7-16‘ 140 52 91 120 164
Strength design
ASCE 7-16
ASD 108 31 55 72 98

This comparison illustrates why it is important for
Designers to include wind design loads in their
Construction Documents (per IBC Sec. 1603.1)...

...It also illustrate why specifying a wind warrantee can
create an uneven playing field. Unless the Designer
indicates the wind design loads, which design method will
the manufacturer use (e.g., in a competitive environment)?
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roofwinddesigner.com

Welcome: Mark Graham

Roof Wind Designer is intended to provide users with an easy-to-use means for determining roof systems’ design wind loads for many commonly encountered
building types that are subject to building code compliance.

Design-wind loads are derived using the American Society of Civil Engineers (ASCE) Standard ASCE 7, "Minimum Design Loads for Buildings and Other
Structures.” This standard is a widely recognized consensus standard and is referenced in and serves as the technical basis for wind load determination in the
International Building Code and NFPA 5000: Building Construction and Safety Code. Roof Wind Designer allows users to choose between ASCE 7's 2005, 2010,
and 2016 editions. Roof Wind Designer uses ASCE 7-05s Method 1—Simplified Method, ASCE 7-10’s Envelope Procedure, Part 2: Low-rise Buildings
(Simplified) of Chapter 30, ASCE 7-16's Envelope Procedure, Part 2: Low-rise Buildings (Simplified) of Chapter 30, and Part 4: Buildings with 60ft < h < 160ft
(Simplified). For a more detailed explanation of ASCE 7's three editions, please click here.

Also, Roof Wind Designer determines roof systems' minimum recommended design wind-resistance loads, which are derived from the building’s design wind
loads, taking into consideration a safety factor in reliance of ASTM D6630, "Standard Guide for Low Slope Insulated Roof Membrane Assembly Performance,”
AISI $100, "North American Specification for the Design of Cold-formed Steel Structural Members™ and AA ADM1 luminum Design Manual: Part 1-A—
Specification for Aluminum Structures, Allowable Stress Design; and Part 1-B—Aluminum Structures, Load and Resistance Factor Design."” Using these
minimum recommended design wind-resistance loads, users can select appropriate wind resistance classified roof systems.

Edge-metal flashing systems take into consideration a safety factor in reliance of ANSI/SPRI ES-1 "Test Standard for Edge Systems Used with Low Slope
Roofing Systems."

Roof Wind Designer has been developed and is maintained by the National Roofing Contractors Association (NRCA), with initial support of the Midwest Roofing
Contractors Association (MRCA) and the North/East Roofing Contractors Association (NERCA). The application is currently available at no cost.

Questions regarding Roof Wind Designer can be directed to the Contact Us page.

To register for a new account click here. If you already have an account, click here to login.

m‘ National Roofing Contractors Association

Moisture in concrete roof decks
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Moisture in concrete roof decks

Feb. 2010~ Sept. 2011

Sept. 2017

PORTLAND CEMENT ASSOCIATION
RESEARCH AND DEVELOPMENT LABORATORIES

m‘ Drying time in daysJat 73 F and 50% relative Humidity
for a 4-inch- specimen to reach 3 Ibs/1,000 sq. ft./24 hrs.

Bottom Exposed to Bottom in Contact

Water-Cement Ratio Bottom Sealed
o 2 e Water Vapor with Water

>
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Moisture

s Howard Kanare

i Concrete Floors and Moisture (2008)

— Less than 90 days

— Almost 6 months

A concrete slab will reach a 75% RH
* Normal weight structural concrete

* Lightweight structural concrete

[N RESEARCH+TECH

o

Professional Roofing
December 2018
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Moisture vapor reduction admixtures (MVRASs)

Some examples:

e Barrier One

* |SE Logik MVRA 9000
e SPG VaporLock

NRCA still has not seen an MVRA perform
successfully in concrete roof deck applications

The roofing industry needs to re-think
the concept of concrete roof deck “acceptance”

Whose moisture is it in the concrete?

Why should we take responsibility (or incur liability)
for someone else’s moisture?
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NRLRC'S

September 19-21, 2019

JOIN US!
N R C ANNIVERSARY  Nowy York Hilton Midtown, NYC | O™

National Roofing Legal Resource Center 7 SEMINAR

Membershi Legal Help Line Education/Programs Legal Library Members Only
National Roofing Legal Resource Center : NRLRC news Welcome, mgraham (profile) | Logout | Contact | [Search Pl
NRLRC News Contract provision addresses installation of roof system over concrete deck
L Installing a roof over a structural concrete deck that is not sufficiently dry can cause an array of serious problems. A
Contract provision addresses B N . X . g .
inadequate drainage design ‘wet" concrete deck can cause inadequate adhesion or detachment of roofing materials, putting the roof at risk of

blow-off or failing wind-uplift testing. Over time, there is an increased risk that moisture in the concrete deck will

Contract provision states migrate into the roof system. This problem is particularly acute with unvented lightweight structural concrete roof

reroofing contractor not

responsible for removing decks but is not limited to lightweight structural concrete. A general contractor faced with a compressed project
existing water and ice-dam timeline, delays and pressure to meet schedule may push a roofing contractor to proceed with roof installation before
protection membrane the concrete deck has had enough time to dry. Rewetting also is a major concern. In the event a project involves

[ More news ] installation of a roof system over a structural concrete roof deck, it is important a roofing contractor include a

provision such as the one above. Subcontract agreements roofing contractors are requested to sign commonly include a

Assessing moisture content in roof deck: Roofing Contractor is not responsible for the effects of moisture migration
originating within the roof deck or substrate, including concrete decks, or due to moisture vapor drive from within the
building. Residual moisture within the roof deck, particularly structural concrete decks, can adversely affect the
properties and performance of roofing materials, regardless of additives or concrete admixtures that may be included
in the concrete mix. Roofing Contractor's commencement of roof installation indicates only that the Roofing Contractor
has visibly inspected the surface of the deck for visible defects prior to commencement of roofing and the surface of
the deck appeared dry. The 28-day concrete curing period does not signify the deck is sufficiently dry.

Roofing Contractor is not responsible to test or assess the moisture content of the deck or evaluate the likelihood of
condensation from moisture drive within the building. Roofing contractor recommends that roofing not commence until
probes in concrete decks show moisture content is no greater than 75% relative humidity when there is no organic
content within the roofing materials. Wood fiberboard, perlite and organic paper facers on polyisocyanurate insulation
will generate mold with relative humidity as low as about 65-70%.

e— T Tre—

Polyiso. issues and specifications
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Knit lines

Photo from manufacturer’s product
literature
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Thickness and knit lines

As delivered by manufacturer.

Knit lines -- continued

After conditioning: 158 + 4 F and 97 + 3% RH for 7 days
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Knit lines -- continued

Knit line and V-groove close-up (after conditioning)

\-) TECH TODAY

Polyiso recommendations
The NRCA Roofing Manual provides guidance for polyisocyanurate nsulation
by Mk . Grabom
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ASTM C1289, Type I (foil facers) products
generally are used in wall sheathing applica-
tions and, because of their facers and compres-
sive strengths, they are not considered to be
appropriate for roofing applications.

ASTM C1289, Type II generally desig-
nates products appropriate for roofing appli-
cations. Type II, Class 1 (reinforced cellulosic
mat facer) products may be suitable with all
roof system types. NRCA recommends Type
II, Class 2 (coated glass facer) products be
used with single-ply membrane roof systems
using water-based bonding adhesives. Type II,
Class 3 (uncoated glass facer) products may
be suitable with hot-applied built-up and
polymer-modified bitumen roof systems.
Type II also has a Class 4 that designates high-
density polyisocyanurate panels intended for
use as roof insulation cover boards at a maxi-
mum thickness of ¥ of an inch.

ASTM C1289 also includes four addi-
tional product types (Type III, Type IV, Type
V and Type VII) to address polyisocyanurate
insulation-based composite board products.

HARCA/IIBEC Gulf Coast Chapter
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Roof coatings

LRESEARCH—TECH
Vi

Professional Roofing
March 2019

Coating concerns
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FM’s very severe hail (VSH) classifications

FM Gilobal
Property Loss Prevention Data Sheets 1-34

March 2018
Page 10f 14

Hail Zones

15 yr. mean racurrence intorval

Fig.C-1. Hailstorm hazard map for the contiguous United States (p= 0.7g/cn’)
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Of the 925,930 roof assemblies in FM’s RoofNav,
only 588 have VSH classifications

As of August 13, 2019

;RESEARCH+TECH

Designing for hail
resistance

Did you know FM Global has updated its M 134 provide ose-prevention guidel
hail design guidance?
by Markss. Graham

Understanding FM VSH
FM has implemented a new impact-
resistance classification

by Marks.Graham

Professional Roofing, December 2017 Professional Roofing, May 2018
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“Fully” adhered

\-’ TECH TODAY

The fully adhered misnomer

Terminology can create unrealistic expectations within the roofing industry

by Mrk 5. Grohem

NRCA

43

recommends

) Professional Roofing,
the term “fully January 2017
adhered” be

avoided

v berwecn 2

==
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Q&A..

Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois 60018-5607

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

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