ASCE 7-16 and its impact on wind design September 6-8, 2018

ational Roofing Legal Resource Center

Roofing Issues: Decks to Dockets
September 6-8, 2018 — Napa, CA

ASCE 7-16 and its impact on wind design

presented by

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

Mini Desi Load d H H -
et e Lones an American Society of Civil
Buildings and Other Structures Engineers Standard 7'
“Minimum Design Loads
and Associated Criteria for
Buildings and Other

Structures” (ASCE 7-16)

NRLRC Conference - Roofing Issues: Decks to Dockets 1



ASCE 7-16 and its impact on wind design September 6-8, 2018

The fundamental concept
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Wind creates pressures/forces
on building elements

Fundamental concept -- continued

Adhesion or attachment > Uplift pressure
FM rating
UL classification > ASCE 7
Engineering
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
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SECTION 1501
GENERAI

150L1 Scope. The provisions of this chapter shall govern the
design, materials, construction and quality of roof assemblics.
and rooftap structures.

SECTION 1502
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 Iuernarional
Plunibing Code.

[P] 15022 Secondary (emergency overflow) drain: or
scuppers. Where roof drains are required, secondary (emer
gency overflow) roof drains or scuppers shall be provided

here the roof perimeler 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-

conductors shall comply with Sections 1106 and 1108, as
applicable, of the Jniemational Plumbing Code.

Scuppers Where scuppers are wed for scondary
(emergency overflow) roof drainage, the quaniity, size. loca-
tonand e levation of the ompers il hesired o pre.

vent the depth of ponding water from exceeding that for
which et s e s Gk by Section
1611.1. Scuppers shall ﬂivthn»e:mupcm dimension of less

than 4 inches (102 mm). The flow throu primary sys

b the
fem bl ot be comsdened when locaing and s scup:
pers.

4 Catters. Gutters and leaders placed on the outside of
bulldings, other than Group R-3, pevae garages and bulkl
ings of Type V construction, shall be of noncombustible
el o ot et S 30 plastic pipe.

2018 INTERNATIONAL BUILDING CODE®

SECTION 1503
WEATHER PROTECTION

1503.1 General. Roof decks shall be covered with approved
roof coverings secured (o the building or structure in accor-
dance with the provisions of this chapter. Roof coverings
shall be designed in accordance with this code, and installed
in accordance with this code and the manufacturer's
approved instructions

1503.2 Flashine. Flashing shall be installed in such a manner
50 a5 Lo prevent water from entering the wall and roof through
joints in copings. through moisture-permeable materials and
at intersections with parapet walls and other penetrations

through the roof plane.

1503.2.1 Locations. Flashing shall be installed at wall and
roof intersections. ai gutters, whesever there is a change in
roof slope or direction and around foof openings. Where
flashing is of metal, the metal shall be corrosion resistant
with a thickness of not less than 0.019 inch (0483 mm)
(No. 26 galvanized sheet).

3 Coping. Parapet walls shall be properly coped with
noncombustible, weatherproof materials of a width not less
than the thickness of the parapet wall.

1503.4 Attic and rafter vensilation. Intake and exhaust

vents shall be provided in accordance with Section 12022
and the vent product manufactures’s installation instructions

1503.5 Crickets and saddles. A cricket or saddle shall be
imtaled oa the cdge sde of sy climmey or pencistion
greater than (762 mm) wide as measured
Gcala o the slop. Cricket o sadd coverings sl beshet
metal or of the same material 2 the roof covering,

Exception: Unit skylights installed in accordance with
Section 2405 ashed in accordance with the manu-
facturer’s instructions shall be permitied to be installed
without a cricket or saddle.

a
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FROOF ASSEMBLIES AND ROOFTOP STRUCTURES

10N 1 roof systems. metal panel roof systems applied (o a solid

PERFORMANCE REQUIREMENTS or closely fitted deck and other types of membrane roof

3 coverinas shall be tesie] anca 474, UL
SECTION 1504 e s

deck and roof

PERFORMANCE REQUIREMENTS e

e e
1504.1 Wind resistance of roofs. Roof decks and roof cover-
mngs shall be designed for wind loads in accordance with
Chapter 16 and Sections 1504.2, 1504.3 and 1504.4. ol el

d struc-

tural design standard in Section 221011
ucted of aluminum shall be

on

5042 Wind resistance of clay and concrete fle. Wind
ds on clay and concrete e foof coverings stull be in
accordance with Secton 1609.5

1£04.2.1 Testing. Testing of concrete and clay roof tiles shall

be in accordance with Sections 1504.2.1.1 and 1504.2.1.2.
1204.2.1.1 Overturning resistance. Concrete and clay Metal roof shingles. Metal roof shingles applie
oo ties shall be tested (0 delermine their resistance (0 2 solid or closely fiied deck shall be lested in accor-
I overturning due to wind in accordance with Chapter 15 dance with ASTM D3161, FM 4474, UL 580 or UL 1597,

TSSTD 11 or ASTM C1568. Metal roof shingles (ested in accordance with ASTM

D3161 shall meet the classification requirements of Table
1504.1.1 for the appropriate maximunm basic wind speed
and the metal shingle packaging shall bear a label to indi-
cate compliance with ASTM D3161 and the required clas-
sification in Table 1504.1.1

d tunnel testing. Where concrete and
do not salisfy the limilations in Chapter

cs of the concre

clay tile roof covering in accordance with SBOCI

SSTD 11 and Chapler

15043 Wind resistance of nonballasted rosfs. Roof co
installed on F0fs in accordance with Section |

iechanically attached of adhered 1o the roof deck

designed to fesist the design wind Ioad pressures for compo-

nents and cladding in accordance with Section 16095.2. The 1 Edge securement for low-slope roofs. Low-slope

I wind load on the Foor covering shall be permilied to ba deter-  built-up. modified bitumen and single-ply roof system metal

on

13044 Ballasted low-slope roof systems. Ballasted low-
slope (roof slope < 2:12) single-ply roof system cover
installed in accordance with Sections 150712 and 1507.13
shall be designed in accordance with Section 15048 and
SPRI RP

AN

edge securement, except gutiers, shall he designed and
installed for wind loads in accordance with Chapter 16 and

1504.3.1 Other roaf sy Built-up, modifi fsial o for ind loads 1n accord: o .
men Ty adnered or meenamically atvened 4 tested for resistance in accordance with Test Methods RE-1
TABLE 1504.1.1
CLASSIFICATION OF STEEP SLOPE ROOF SHINGLES TESTED IN ACOORDANCE WITH ASTH D36 OR D71581
WAXIUM SASIC WO SPEED, U, FROM | WAXMUM ALLOWABLESTAESS DESIGN WIND | stm oS ‘asTi oateT
FIGURES 1603(1}3) OR ASCE 7 (mph) | _SPEED, U, FROM TABLE 160631 (mpm) cUASSIFICATION CLASSIRCATION
O = D Gortl ADorF
6 %0 D.GorH ADorF
1 0 Gorll ADorF
2 110 GorHl F
5 [ GorH F
& £ H F
5 0 H F
9% 150 H F
For ST 1foot
2. The st 7158 assume Exposure Catsgory B or € nd baiking beight of 60 foe orless. Additional calcultions are
soquired .

CHAPTER 16
STRUCTURAL DESIGN

SECTION 1603
CONSTRUCTION DOCUMENTS

1603.1 General. Construction documents shall show the size,
section and relative locations of structural members with
floor levels, column centers and offsets dimensioned. The
design loads and other information pertinent to the structural
design required by Sections 1603.1.1 through 1603.1.9 shall
be indicated on the constriction documents.

- NOTATIONS

Exception: Contm:
strucied in

o Secti
o duc © fiuids with well-defi an
F, = Flood loa: € with .
H = Load du waie
L= K 3 " 7. Rain load data
oor ive loa 1602.1.1 Flsar live Ioad. Th
L, = Roofliveload .96 KN/ or less cemtruied and impic floax |

1603.1.2 Roof Eve load. The r
b indicak

apicr 10 of ASCE

2018 INTERNATIONAL BUILDING CODE® a1

NIERNATIONAL CODE COUNCIL e » i o
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STRUCTURAL DESIGN

1603.1.4 Wind design data. The following information
related to wind loads shall be shown. regardless of whether
wind loads govern the design of the lateral force-resisting
system of the structure:
I. Basic design wind speed. 7. miles per hour and

allowable stress design wind speed. V. as deter-

mined in accordance with Section 1609.3.1.

2. Risk category.

3

. Wind exposure. Applicable wind direction if more
than one wind exposure is utilized.

4. Applicable internal pressure coefficient.

n

. Design wind pressures to be used for exterior com-
ponent and cladding materials not specifically
designed by the registered design professional
responsible for the design of the structure, psf (KN/
m).

160437 Reinforced comcrets. The deflection of rein

1
NTERNATIONAL CODE COUNCIL o e o
SECTION 1608
SNOW LOADS
‘
:
n at " h a ! 5
SECTION 1609
:
I a ¥ T
¢ 1

2010 INTERNATIONAL BUILDING CODE®

INTERNATIONAL CODE COUNCIL'
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STRUCTURAL DESIGN

ry includes flat open o

1609.5 Roof systems. Roof systems shall be designed and
constructed in accordance with Sections 1609.5.1 through
1609.5.3, as applicable.
1609.5.1 Roof decK. The roof deck shall be designed to
withstand the wind pressures determined in accordance
with ASCE 7.
1609.5.2 Roof coverings. Roof coverings shall comply
with Section 1609.5.1
Exception: Rigid tile roof coverings that are air perme-
able and installed over a roof deck complying with Sec-
tion 1609.5.1 are permitted to be designed in
accordance with Section 1609.5.3

Asphalt shingles installed over a roof deck complying
with Section 1609.5.1 shall comply with the wind-resis-
tance requirements of Section 1504.1.1

wa srEED ComvERtions
‘ T | 100 | 0 | 120 130 | 140 150

I
[T [ s s o w]me]

2018 INTERNATIONAL BUILDING CODE®

ars
NTERNATIONAL CODE COUNCIL jes

e American Society of Civil
Buildings and Other Structures Engineers standard 7’
“Minimum Design Loads
and Associated Criteria for
Buildings and Other

Structures” (ASCE 7-16)
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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

L] L]
ASCE 7-10 basic wind speed map
Fig. 1607A--V, for Risk Category Il Buildings
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ASCE 7-16 basic wind speed map

98(42)  400(45) oo

- Bl v

110(49)

Risk Category Il Buildings (MRI = 700 years)

/105( )
MRI
Risk Category ASCE 7-10 ASCE 7-16
| (Low) 300 yrs. 300 yrs.
Il (not I, 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.

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

o072y

TCan Samoa. B
Havail — Special Wind Region Statewide 130 (58)

Comparing GC, pressure coefficients

h <60 ft.',-gable roofs < 7 degrees

Zone ASCE 7-10 ASCE 7-16 Change
1 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%

NRLRC Conference - Roofing Issues: Decks to Dockets
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Zones
h < 60 ft., gable roofs < 7 degrees

L

1

Y
=L (D, _ @ _|_ & _ &)
l |
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| |
| }
@ © @® @
I :
| I
| |
i N N L
= OO OO
ASCE 7-10

Table 30.6-2 Components and Cladding, Part 4[h < 160 fi(h < 8.8

Parameters for Application of C&C Wall and Roof Pressures

Flat Roof: 6 < 7 degrees: h > 60 ft

< apply

Minimum Design Losds and Associated Criteria for Buldings and Other Structures 365

NRLRC Conference - Roofing Issues: Decks to Dockets 9
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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

I BC International Building Code,

2018 Edition

INTERNATIONAL
BUILDING CODE"

INTERNATIONAL CODE COUNCI|
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FROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1504
PERFORMANCE REQUIREMENTS

roof systems, metal panel roof systems applied (o a solid
o closely fitted deck and other types of membrane roof
coverings shall be tegied fance. 4474, UL

SECTION 1504

Chapter 16 and Sections 1504.2, 1504.3 and

PERFORMANCE REQUIREMENTS

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

stems. Where
deck and roof
ection and sup-

I i( ]4 i 4 . .mmm‘-{k;jlc:i

and le

i d struc-

15042 Wind resistance of clay and concrete dile, Wind
loads on clay and concrete file roof coverings shall be in
accordance with Section 1609.5.

1504.2.1 Testing, Testing of concrete and clay roof tiles shall
be in accordance with Sections 1504.2.1.1 and 12.
1504.2.1.1 Overturning resistance. Concrete and clay
foof il shall be tested 10 determine their resistance (o
| overming due to wind in accordance with Chaper 15

ASCE 7-16 is based upon
“ultimate” design

Ings nstalled on fo0fs In accordance with Section |5
are mechanically attached or adhered 1o the roof deck shall be
designed to resist the design wind Ioad pressures for compo-

I nents and cladding in accordance with Section 1609.5.2. The

wind load on the roof covering shall be permitied to be deter-
mined using allowable stress desig
1504.3.1 Other roof system:. Buili-up, modified bitu-
men, fully adhered or mechanically altached

Standard in Section 2210.1
cted of aluminum shall be
ned and tested in accordance
with the applicable referenced structural desizn
standasdin Section 2002.1

180433 Metal roof shingles, Metal roof shingles apy
0 2 solid or closely fitied deck shall be testzd in accor
dance with ASTM D316
Metal 1o0f shingles lested in accordance with ASTM
D361 shall meet the classification requirements of Table
1504.1.1 for the appropriate maximum basic wind speed
and the metal shingle packaging shall bear  label 10 indi-
cate compliance with ASTM D361 and the required clas-
sification in Table 1504.1.1

12044 Ballasted low-slope roof systems. Ballasted low-
slope (oo slope < 2:12) single-pl
th

shall be designed in accordance with Section 15048 and
ANSUSPRI RP-4

dee securement for low-slope roofs. Low-slope
built-up. modificd bitumen and ply roof system metal
edge securemenl, except cutters. shall he designed and
installed for wind loads in accordance with Chapter 16 and
tested for resistance in accordance with Test Methods RE-1

g

1504.3 Wind resistance of nonballasted roofs. Roof cover- =

woateT
SIRCATION

ings insta

designed

are mech{ ASCE 7-16’s ASD method [k shall be k5

1507 that f=r

r compo-

mined using allowable stress design.

nents umlM'duncc with Section 1609.5.2. The —
;

wind load on the roof covering shall be permitted to be deter-

ol calcutatons are

NTERNATIONAL CODE COUNCIL s

DING CODE

STRUCTURAL DESIGN

1609.3.1 Wind speed conversion. Where required. the
basic design wind speeds of Figures 1609.3(1) through
1609.3(8) shall be converted to allowable stress design
wind speeds. V.. using Table 1609.3.1 or Equation 16-33.

Viea = V0.6 (Equation 16-33)

ASD method permitted
(Sec. 1504.3)

wabie stress design wind spesd applicable
f 4 and §

s decrmincd from

1609.5 Roof systems. Roof systems shall be designed and
constructed in accordance with Scctions 1609.5.1 through
1609.5.3, as applicable
1609.5.1 Roof deck. The roof deck shall be designed to
withstand the wind pressures determined in accordance
with ASCE 7.
1609.5.2 Roof coverings. Roof coverings shall comply
with Section 1609.5.1.

Exception: Rigid tile roof coveri
able and installed over a roof deck complying with Sec-
tion 1609.5.1 arc permitted to be designed in
accordance with Section 1609.5.3

s that are air perme-

Asphalt shingles installed over a roof deck complying
with Section 1609.5.1 shall comply with the wind-resis-
tance requirements of Scction 1504.1.1

TABLE 1609.3.1
WIND SPEED CONVERSIONS™®©

| 150 J 160 | 170 ‘ 180 ‘ 190

100 J 110 ‘ 120 ‘ 130 ‘ 140
78 J 85 ‘ 93 { 101 ‘ 108

116 124 132 139 147
| J | \ J

For SI: 1 mile per hour = 0.44 nvs
a. Linear interpolation is permitted

Il-r_

res 1609.3(1) thre

basic design wind speeds determined from

= allowable stress design wind speed applicable to methods specified in Exceptions 1 through 5 of Section 1609.1.1
gh 1609.3(K),

NTERNATIONAL CODE COUNCIL

2018 INTERNATIONAL BUILDING CODE®
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It is important to differentiate between “ultimate”
strength design and “allowable stress design” (ASD)
wind loads...

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 mid-2019.

NRLRC Conference -

Roofing Issues: Decks to Dockets
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An example...

Comparing ASCE 7-05, ASCE 7-10 and ASCE 7-16

Example: A office building (Risk Category Il) is located in Omaha, Nebraska. The
building is an enclosed structure with a mean roof height of 40 ft. The building is
located in an open terrain area that can be categorized as Exposure Category C.
An adhered, membrane roof systems is to be installed.

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

ASCE 7-05 90 - 21.8 36.4 54.8
ASCE 7-10 115 - 35.5 59.5 89.5

Ult.
ASCE 7-10

ASD 89 -- 21.3 35.7 53.4
ASCUE;% 110 29.7 51.7 68.1 92.8
ASCE 7-16

ASD 85 17.8 31.8 40.9 55.7

NRLRC Conference - Roofing Issues: Decks to Dockets
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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 illustrates 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)?

h, TECH TODAY

Specifying wind design

by Mark 5. Graham

Many roof system designers inadequately address wind loads

in contract documents

Specifying wind

speed warranties

is not a subsfifute 1
E

for code-required -

wind design data ]

Professional Roofing
March 2014
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roofwinddesigner.com

ome | Contact Us | FAQ Welcome: Mark Graham | My Projects | Prof ogout | Administratio

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.

Roof Wind Designer has been updated based upon ASCE 7-16:
* Part 2: Low-rise Buildings (Simplified) [h < 60 ft.]
* Part 4: Buildings with 60 ft. < h < 160 ft. (Simplified)*

* Does not include hip and gable roofs h > 60 ft. and all roof slopes over 7 degrees
(about 1.5:12)

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

5 NrcA

National Roofing Contractors Association

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

10255 West Higgins Road, 600
l 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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Specifying wind
speed warranties
is not a substitute
for code-required

wind design data

) =+ rooav

Specifying wind design

Many roof system designers inadequately address wind loads in contract documents

by Mark S. Graham

NRCA is receiving an increasing number
of reports indicating project drawings and
specifications incompletely, inadequately or
inaccurately address proper wind design for
low-slope membrane roof systems. Some
designs, according to reports, only include a
specification requirement for the roof system
manufacturer to provide a wind warranty.
But there are minimum requirements for
proper wind design of low-slope membrane

roof systems.

Code requirements

Building codes typically provide specific re-
quirements for reporting
design loads, including
wind loads, in contract
documents.

The International Build-
ing Code,® 2012 Edition
(IBC 2012), Chapter
16-Structural Design,
Section 1603-Contract
Documents, indicates
contract documents need
to include a roof system’s
live load, snow load data,
wind design data and any
special loads.

Required wind design data includes iden-
tifying the ultimate design wind speed, nomi-
nal design wind speed, risk category, wind
exposure and applicable internal pressure
coefficient. For component and cladding
systems that are not specifically designed
by a registered design professional, design
wind pressures in terms of psf (pounds per
square foot) also are required. Roof systems
typically are considered component and
cladding systems. Design wind pressures
in the field, perimeter and corner regions

www.professionalroofing.net  MARCH 2014

of roof areas should be noted in contract
documents.

IBC’s previous editions include similar
contract document requirements.

For new construction projects, design
loads most commonly will be identified on
structural drawings in the project drawing
set. For projects without specific structural
drawings, design loads may be provided on
architectural drawings or drawing notes or
in project specifications.

ANSI/SPRI ES-1

ANSI/SPRI ES-1, “Wind Design Standard for
Edge Systems Used with Low Slope Roofing
Systems,” which is referenced in IBC 2012,
includes two primary elements: determina-
tion of design wind loads at roof edges (fas-
cia, copings) and testing for resistance loads
of copings and fascia.

Designers should not simply specify com-
pliance with ANSI/SPRI ES-1 in project
specifications; they should determine and
clearly include design wind loads at roof
edges in contract documents.

IBC 2012 indicates in Section 1504.5-Edge
Securement for Low-slope Roofs design wind
loads should be determined using the ultimate
design wind speed and IBC 2012’s Chapter
16, which is based on ASCE 7-10, “Mini-
mum Design Loads for Buildings and Other
Structures.”

IBC 2012 references ANSI/SPRI ES-1-03.
ANSI/SPRI ES-1-03 is based upon ASCE
7-02, which is not an ultimate design wind
speed-based method. Therefore, the design
wind load determination method contained
in ANSI/SPRI ES-1 does not satisty IBC
2012’s requirements for design wind loads
at roof edges.

Design wind loads at roof edges should be

determined using IBC 2012’s Chapter 16
and be clearly noted in contract documents.

Responsibilities

Designers should not place the responsibility
for determining roof system or individual
component design wind loads on manufac-
turers, component suppliers or installers, or
roofing contractors.

Also, designers’ sole reliance on specifying
wind speed warranties is not a substitute for
code-required wind design data. Such war-
ranties typically do not address consideration
of ultimate and nominal design wind speeds,
building height, risk category, wind exposure
and internal pressure coefficients applicable
to the specific building necessary for properly
determining roof systems” design wind loads.

Responsibility for properly determining
and clearly identifying wind design data, in-
cluding design wind loads for roof systems,
is required by the building code and is clearly
that of roof system designers. Designers
may retain a structural engineer or qualified
consultant to help them fulfill their design
responsibilities.

To help designers determine wind loads for
commonly encountered low-slope roof systems,
NRCA, the Midwest Roofing Contractors
Association and North/East Roofing Contrac-
tors Association have developed and offer a
free online application, Roof Wind Designer.

Roof Wind Designer is a web application
that allows users to determine design wind
loads using ASCE 7’s, “Minimum Design
Loads for Buildings and Other Structures,”
2005 or 2010 editions.

Roof Wind Designer is accessible at www
.roofwinddesigner.com. & ®3

MARK S. GRAHAM is NRCA's associate execu-
tive director of technical services.



