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Fundamental Changes in the ASCE 7-16




S A P i SR TR, ———
Tes Tl S ae——— e e C e
. =" oI

T o‘i__.,,:: — e S

Year Overview uBC IBC
ANSI A58.1-1955 Initial wind design standard -
ANSI A58.1-1972 Quantum Leap in Sophistication, but plagued with ambiguities 1979 -
ANSI A58.1-1982 Fixed Issues with 1972 document 1982, 1985, 1988 -
ASCE7-88 ASCE took over maintenance of standard with few changes from ‘82 1991, 1994, 1997 -
ASCE7-93 No Changes Made - -

ASCE7-95 Significant update: 3-Second Gusts, topographic effects, wind-induced torsions, ) )
simplified procedure for buildings under 60 ft

Wind Speed Map updated, Wind Directionality Factor Added, Exp. C&D )
ASCET-98 definitions changed, procedures defined, glazing protection added 2000

ASCE7-02 Minor Updates - 2003

ASCE7-05 Surface Roughness Added to he_lp better define Exposure Categories, Other ) 2006 2009
Minor Updates

ASCE7-10 Wind Map Changes, Reorganization - 2012 2015

ASCE7-16 Wind Map changes, new factors, zone changes, tornado guidelines 2018




Chapter 26
Wind Loads

v v v v v v
Chapter 27| |Chapter 28 Chapter 29 | |Chapter 31 Chapter 30 Chapter 31
Directional Envelope Wind Loads Wind Tunnel Wind Loads Wind Tunnel

Components & Cladding

Part 1 & 2 — Envelope Procedure
Part 3, 4, and 5 — Directional Procedure




Changes Pertalmng to W1nd Loads to ASCE 7—16

Enclosure Classification

Basic Wind Speed

Ground elevation above Sea Level

Edge Zones

Rooftop Equipment

Design Wind loads: Circular bins, Silos, Tanks
Wind loads on Rooftop Solar Panels

Design Wind Pressures Component Cladding
Loads on roofs with h <= 60 ft

Attached canopies on buildings with h <= 60 ft
Tornado Limitations

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures




Classification
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Building, Partially Openings — New enclosure classification in ASCE 7-16

Table 26.13-1 Main Wind Force Resisting System and Components and Cladding (All Heights): Internal Pressure Coefficient, (GC,;), for
Enclosed, Partially Enclosed, Partially Open, and Open Buildings (Walls and Roof)

Enclosure Classification Criteria for Enclosure Classification Internal Pressure Internal Pressure Coefficient, (GCp;)
Enclosed buildings A, is less than the smaller of 0.014, Moderate +0.18
or 4 sq ft (0.37 m) and A,;/A,; <0.2 —=0.18
Partially enclosed buildings A,>1.1A,; and A, > the lesser of 0.014, High +0.55
or 4 sq ft (0.37 m) and A,;/A,; 0.2 —0.55
Partially open buildings A building that does not comply with Moderate +0.18
Enclosed, Partially Enclosed, or Open classifications —0.18
Open buildings Each wall is at least 80% open Negligible 0.00

Notes
1. Plus and minus signs signify pressures acting toward and away from the internal surfaces, respectively.

2. Values of (GC,,) shall be used with ¢, or g, as specified.

3. Two cases shall be considered to determine the critical load requirements for the appropriate condition:
a. A positive value of (GC),;) applied to all internal surfaces, or
b. A negative value of (GC,,) applied to all internal surfaces.



ASCE 7-16 Contains Four Enclosure Classifications

Enclosed
Buildings

Partially Enclosed
Buildings

Partially Open
Buildings

NEW!

Open
Buildings

Criteria

Ao is less than the smaller of
0.01A; or 4 5q ft (0.37m) and
Ad/Ag 0.2

Intemal Pressure
Moderate

GCpi
+0.18
0.18

Ao = total area of opening in a wall that receives positive extemnal pressure

Aoi = sum of the areas of openings in the building envelope (walls and roof) not including Ao
Agi = sum of the gross surface areas of the building envelope (walls and roof) not including Ag
Ag = gross area of that wall in which Ao is identified

View Table 26.13-1



Enclosure Classification

ASCE 7-16 Contains Four Enclosure Classifications
Criteria
Enclosed Ao > 1.1Az and Ap > the
Buildings lesser of 0.01Ag or 4 sq ft
(0.37m) and Au/Ag < 0.2
Partially Enclosed Internal Pressure
Buildings High
GCyi
NEW! Partiffllly.' Open +0.55
Buildings 0.55

Ao = total area of opening in a wall that receives positive extemal pressure
Open Aci = sum of the areas of openings in the building envelope (walls and roof) not including Ao
B |d Agi = sum of the gross surface areas of the building envelope (walls and roof) not including Ag
ulaings Ag = gross area of that wallin which Ao is identified



ASCE 7-16 Contains Four Enclosure Classifications

Enclosed
Buildings

Partially Enclosed
Buildings

Partially Open
Buildings

NEW!

Open
Buildings

Criteria

Does not comply with
Enclosed, Partially Enclosed,
or Open classifications

Intemal Pressure
Moderate

GCp
+0.18
0.18

Ao = total area of opening in a wall that receives positive extemal pressure

Aoi = sum of the areas of openings in the building envelope (walls and roof) not including Ao
Agi = sum of the gross surface areas of the building envelope (walls and roof) not including Ag
Ag = gross area of that wall in which Ao is identified

View Table 26.13-1



lassification
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ASCE 7-16 Contains Four Enclosure Classifications
Criteria
Enclosed Each wall is at least
Buildings 80% open
Intemal Pressure
Partially Enclosed Negligible
Buildings GG
0.00
NEW! Parhglly Open
Buildings

Ao = total area of opening in a wall that receives positive external pressure
Open Aoi = sum of the areas of openings in the building envelope (walls and roof) not including Ao
BU |Id|n gs Agi = sum of the gross surface areas of the building envelope (walls and roof) not including Ag
Ag = gross area of that wall in which Ao is identified



» Basic Wind Speed Maps
— Maps have been revised outside hurricane prone regions
— Decreased wind speeds outside hurricane prone areas

» Wind Speed Contours have been updated in the Northeast
— Two updates to the hurricane simulation model used to create the wind maps for ASCE 7-10
— Decrease of hurricane wind speeds from Virginia to Maine

* New Wind Speed Map for Risk Category IV Buildings

Building Risk i Mean Recurrence
Description
Category Interval
I Low hazard to human life in case of failure 300 years
Il Most Residential and Commercial Dwellings 700 years
I Substantial risk to human life in case of failure 1,700 years
IV Essential Facilities 3,000 years




pdated Wind Speed Maps

ASCE 7-16
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Wind speeds correspond to approximately a 15% probability of exceedance in
50 years (Annual Exceedance Probability = 0.00333, MRI = 300 years).



ASCE 7-10

Figure 26.5-1A Figure 26.5-1B
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Wind speeds correspond to approximately a 7% probability of exceedance in
50 years (Annual Exceedance Probability = 0.00143, MRI = 700 years).



Updated Wind Speed Maps

" ASCE 7-10

Figure 26.5-1B

Figure 26.5-1C
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Wind speeds correspond to approximately a 3% probability of exceedance in
50 years (Annual Exceedance Probability = 0.000588, MRI = 1700 years).




ASCE 7-16

Figure 26.5-1D
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Wind speeds correspond to approximately a 1.6% probability of exceedance in
50 years (Annual Exceedance Probability = 0.000333, MRI = 3000 years).




Ground Elevation Above Sea Level

e = "0 e
= =3 e -

g, = 0.00256 K, K, KK V? (Ib/ft?) (26.10-1)

K, = velocity pressure exposure coefficient

K, = topographic factor

K4 = wind directionality factor
K. = Ground Elevation Factor
g, = velocity pressure at height z (Ib/ft2)

V = velocity in mi/hour

= Source: Significant Changes to the Minimum Design Load Provisions of ASCE 7-16 (ICC publication)



Ground Elevation Above Sea Level

g, = 0.00256 K, K, K, K, V2 (Ib/ft2) (26.10-1)
P="pV?

Mass density at air standard atmosphere = 0.002378 Ib-s?/ft* (slug/ft3)

= % (0.002378 Ib-s2/ft#) (V @i X 52801t hour )2

P =0.00256 V?

Source: Significant Changes to the Minimum Design Load Provisions of ASCE 7-16 (ICC publication)



Ground Elevation Above Sea Level

Table 26.9-1 Ground Elevation Factor, K, 3 Denver Colorado
“Mile High City”

Elevation 5,280 ft

Ground Elevation above Sea Level Ground Elevation

Factor

ft m K.

<0 <0 See note 2
0 0 1.00
1,000 305 0.96
2,000 610 0.93
3,000 914 0.90
4,000 1,219 0.86
5,000 1,524 0.83
6,000 1,829 0.80
>6,000 >1,829 See note 2
Notes

1. The conservative approximation K, 1.00 is permitted in all cases. el A
2. The factor K, shall be determined from the above table using interpo 0
lation or from the following formula for all elevations: 1 8 /0 redUCtlon In deSIQn Wlnd pressure
K, e 0000362, (z ground elevation above sea level in fo).
K, e 0% (7, ground elevation above sea level in m).
3. K, is permitted to be take as 1.00 in all cases.

Source: ASCE 7-16 Minimum Design Loads for Buildings and Other Structures
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Chapter 28
Wind Loads of Buildings: Main Wind Force Resisting System (Envelope Procedure)

Part 1: Enclosed and Partially Enclosed Low-Rise Buildings
Part 2: Enclosed Simple Diaphragm Low-Rise Buildings

Figures for External Pressure Coefficient (GC,)

Dimension a = 10% of least horizontal dimension or
0.4h, whichever is smaller, but not less than either 4%
of least horizontal dimension or 3 ft

Exception: For buildings with © - 0 to 7° slope and
a least horizontal dimension greater than 300ft,
dimension a shall be limited to a maximum of 0.8h




Chapter 30
Wind Loads: Components and Cladding

Part 1: Low-Rise Buildings (Envelope Procedure)
Part 2: Low-Rise Buildings (Simplified Envelope Procedure)

Figure 30.3-1 External Pressure Coefficient — (GC,) (walls)

Dimension a = 10% of least horizontal dimension or
0.4h, whichever is smaller, but not less than either 4%
of least horizontal dimension or 3 ft

Exception: For buildings with © - 0 to 7° slope and
a least horizontal dimension greater than 300ft,
dimension a shall be limited to a maximum of 0.8h

ELEVATION



Section 29.4.1 has provisions for wind
loads for rooftop equipment in
buildings of all heights.

Section 26.10.2 gives direction
specific on what basic wind speed to
use in determining wind loads in roof
structures including rooftop equipment

ment

D AL

26.10.2 Velocity Pressure. Velocity pressure, ¢.. evaluated at
height 7 above ground shall be calculated by the following
equation:

q.=0.00256K_K_ K K, V* (Ib/fi); Vinmi/h  (26.10 1)

q.= 0.6135{2K',J(ﬂ(elr'2 (ijz); Vinm/s (26.10 1.s1)
where

K, =velocity pressure exposure coefficient, see Section 26.10.1.
K, =topographic factor, see Section 26.8.2.
K, =wind directionality factor, see Section 26.6.
K, = ground elevation factor, see Section 26.9.
V = basic wind speed, see Section 26.5.
q. = velocity pressure at height z.

The velocity pressure at mean roof height is computed
as g, = ¢, evaluated from Eq. (26.10 1) using K, at mean roof
heicht /i

The basic wind speed, V. used in determination of design wind
loads on rooftop structures, rooftop equipment, and other
building appurtenances shall consider the Risk Category equal to
the greater of the following:

1. Risk Category for the building on which the equipment or
appurtenance is located or

2. Risk Category for any facility to which the equipment or
appurtenance provides a necessary service.




s, and Tanks
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Section 29.4.2 has provisions h <120 ft, D <120 ft, and 0.25 < H/D < 4
for wind loads for circular bins,

silos and tanks. i,
| " =t :
Section 30.12 has provisions

for wind loads for components e

and cladding of circular bins, ' /\FI

silos and tanks ‘gl | B
Z-[ Cs}l

Elevation Elevation



Solar Panels Provisions
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Section 29.4.3 has provisions for wind loads for Limited to
rooftop solar panels for buildings of all heights ~ 39° tilt with respect to the roof

. . . Low height < 2 ft
with a flat roof or gable or hip roofs with slopes High height < 4 ft

Maximum panel chord length of 6.7 ft

Section 29.4.4 has provisions for wind loads for | Limited to
parallel rooftop solar panels for buildings of all | 2° tilt with respect to the roof

: Max height above roof < 10 in.
heights and roof slopes Min gap of %"

Maximum panel spacing of 6.7 ft

Section 30.13 has provisions for wind loads for JLimited to

rooftop solar panels for non-building structures |35 tilt with respect to the roof
of all heights with a flat roof or gable or hip roofs [Low height < 2 ft

with slopes less than 7°. — references back to |9 height < 41t

- Min gap of 74"
Section 29.4.3 = Mlaximum panel chord length of 6.7 ft

=



Des1gn W1nd Pressures for Components and Claddlng

Chapter 30 — Wind Loads — Components and Cladding (C&QC)

ASCE 7-10

ASCE 7-16

Part 1 — Enclosed and partially enclosed low-rise
buildings with h < 60 ft (18.3m)

Part 2 — Simplified approach for enclosed low-rise
buildings with h < 60 ft (18.3m)

Part 3 — Enclosed and partially enclosed for buildings
with h > 60 ft(18.3m)

Part 4 — Simplified approach for enclosed buildings
with h < 160 ft

Part 5 — Open buildings for all heights

Part 6 — Building appurtenances such as roof
overhangs, parapets, and rooftop equipment

Part 1 — Enclosed and partially enclosed low-rise buildings with h <
60 ft (18.3m)

Part 2 — Simplified approach for enclosed low-rise buildings with h
<60 ft (18.3m)

Part 3 — Enclosed and partially enclosed for buildings with h > 60
ft(18.3m)

Part 4 — Simplified approach for enclosed buildings with h < 160 ft
Part 5 — Open buildings for all heights

Part 6 — Building appurtenances such as roof overhangs, parapets,
and rooftop equipment

Part 7 — Non Building structures circular bins, silos and tanks <
120ft and rooftop solar panels for all building heights with flat roofs
or gable or hip roofs with roof slopes less than or equal to 7
degrees.




Des1gn Wlnd Pressures for Components and Claddlng

Part 1 and 2 of Chapter 30 - Roof Component and Cladding Pressure Coefficient (GCp) for Enclosed
and Partially Enclosed building with h < 60 ft

ASCE 7-10 ASCE 7-16

Figures 30.4 2A-C Figures 30.3 2A -1

A — Gable roofs and overhangs © < 7° A — Gable roofs and overhangs © < 7°
B — Gable / Hip roofs 7° < © < 27° B — Gable roofs 7° < © < 20°

C — Gable Roofs 27° < © <45° C — Gable Roofs 20° < © < 27°

D — Gable Roofs 27° < © £45°

E — Hip Roofs 7° < © < 20°

F — Hip Roofs overhang 7° < © < 20°

G - Hip Roofs and overhang 20° < © < 27°
H — Hip Roofs 27° < © <45°

| — Hip Roofs overhang 27° < © < 45°
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Design Wind Pressures for Components and Cladding
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ASCE 7-10 ASCE 7-16 Elevation ASCE 7-10 | ASCE7-16
. . . . Roof Shape
Location Design Wind Design Wind (feet above y pressures pressures
. | . N (Gable/Hip)
Speed (mph) Speed (mph) sea level)? (psh) (psh)
Gable -47.7 -47.8
Boston, MA 129 120 23
Hip -47.7
Gable -83.7
Miami, FL 171 169 7
Hip 83.7
Gable -54.5
Houston, TX 138 136 47
Hip -54.5
Pittsburgh, Gable -37.9
115 110 765
PA Hip -37.9
Gable -37.9
Denver, CO 1154 107 5232
Hip -37.9
Gable -37.9
Qidhoma 115 109 1200
City, OK Hip -37.9
Gable -34.6
Spokane, WA 110 102 1909
Hip -34.6
3 i Gable -34.6
San Francisco, 110 92 53
CA Hip -34.6
i Gable -37.9
e I\L’E‘““’ 115 110 800
Hip -37.9
Gable -37.9
Sca.l‘ L“Ulfre 115 103 4261
iy, Hip -37.9

Wind Pressure Summary Table

Parameters:

Zone 2 or 2r

Exposure B

15 feet above grade

Using location elevation factor K,
Using smallest applicable EWA
(Effective Wind Area)

Reduced wind speeds from new maps
as appropriate

Source: From Structure Magazine article “ Technical Aspects of ASCE 7-16” July 2018



Attached Flat Canoples on Bulldlngs Wlth h < 60 ft

Section 30.11 has provisions for wind loads for
attached canopies on buildings with h < 60 ft
and a maximum 2% horizontal slope

Figures 30.11-1A and 1B has pressure
coefficients for both separate surfaces of
attached canopies and considering
simultaneous contributions from upper and
lower surfaces respectively




Figure 30.11-1A

Pressure Coefficient

Diagram

/‘\

7

——
—

A he
) i
ELEVATION

Notation

he = Mean canopy height, in ft (m).

Ire = Mean eave height, in ft (m).

(GCp) = Pressure coefficients.

g, = Velocity pressure evaluated at height z = J, in Ib/fi2 (N/m2).
Notes

1. Pressures are based on the most critical values for all ratios of he/he.

2. Vertical scale denotes (GCp) to be used with .
3. Horizontal scale denotes effective wind area, in ft* (m?).
4. Negative signs signify pressures acting away from the surface.

Pressure Coefficient, (GCp)

Effective Wind Area, 1* (m?)

Design wind pressure

p=4q,(GC,) (30.11-1)
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Notation

he = Mean canopy height, in fr (m).

he = Mean eave height, in ft (m).

(GCpn) = Net pressure coelficients.

g = Velocity pressure evaluaied at height 2= b, in I (N/m?),

Net Pressure Coefficients
B
&
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Effective Wind Area ft* (m?)
Notes

1. Vertical scale denotes (GCpn) 10 be used with g,

2. Horizontal scale denotes effective wind area, in ft* (m®).

3. Negative and positive signs signify uplifiing and downward pressures, respectively,
4. Each p shall be 2 for i positive and negative pressures,
5. Use linear interpolation for intermediate values of helhe.




Section C26.14 has provisions providing guidance for designing
buildings for tornadoes.

Tornado wind speeds and probability
Wind pressures induced by tornadoes vs.
other windstorms

Designing for occupant protection
Designing to minimize building damage
Design to maintain continuity of building
operations

Designing trussed communication towers
for wind-borne debris

ﬁ Photo courtesy of Twitter via@Jberm236 — also found in NSF StEER Event Briefing from Dallas, TX 10/20/2019 EF-3 Tornado



mentary

1 — Tornado Wind Speeds and Probability (Section C26.14.1)

Tornado-related winds have a significantly lower probability of occurrence at
a specific location than the high winds associated with meteorological events
(frontal systems, thunderstorms, and hurricane winds) responsible for the
basic wind speeds given in ASCE 7.

Table C26.14-1 Enhanced Fujita (EF) Scale

EF Number Wind Speed (mph) (m/s) EF Number MRI (Mean
Recurrence Interval)

EF0 65 85 29 38

EF1 86 110 39 49 EEO — EFE1 4,000 year MR|

EF2 111 135 50 60

EF3 136 165 61 73 EF4 - EF5 10,000,000 year MRI

EF4 166 200 74 89

EF5 =200 >89

Note: Speeds are for 3 s peak gust, Exposure C, 33 ft (10 m) above grade.
Conversion of mph to m/s:mph x 0.44704 m/s.
Source: NOAA (http://www.spc.noaa.gov/efscale/ef scale.html).



Tornado Limitations in Commentary

1. Viahues &ré nominal ihres-sacond gust wind speeds in miles Hawaii 160 mph
per hour at 33 leet above ground for Expasure Calegory C. Pusrto Fico 200 mph [EET 200 mph

2. My miles per hour by 0447 1o cblain mebers per socond.  Vrgin Islands 200 mph I 250 moh

FIGURE C26.14-2 Tomado Safe Room Deslgn Wind Speed Map
Source: FEMA (2008)



Tornado leltatlons in Commentary
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2 — Wind Pressures Induced by Tornadoes Vs. Other
Windstorms (Section C26.14.2)

Tornado wind-borne debris shed from buildings indicates that
tornado debris has a greater vertical trajectory than hurricane debris.
Updrafts are greater in tornadoes than in other windstorms.

Photo of Dallas Fire Station #41 courtesy of MSN 2019, DALLAS FIRE-RESCURE/HANDOUT/EPA-EFE/Shutterstock —
also found in NSF StEER Event Briefing from Dallas, TX 10/20/2019 EF-3 Tornado



3 — Designing for occupant protection
(Section C26.14.3)

5 — Design to maintain continuity of
building operations (Section C26.14.5)

6 — Designing trussed communication
towers for wind borne debris (Section
C26.14.6)

Tornado leltatlons in Commentary

ICC 500 residential and community storm shelters

FEMA P 320 — prescriptive solutions for residential
and small business safe rooms up to 16 occupants

FEMA P 361 - residential and community safe rooms
and design and construction QA.

FEMA P 908 — designing a building to ensure that it
will remain operational if struck by an EF4or EF5 rated
tornado

FEMA 2012 — minimum design for 40 ft? of projected
surface area of clinging debris at mid height of the
tower or 50 ft.



in Com
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4 — Designing to minimize building damage (Section 26.14.4)
Two methods:

1.

Extended method: modified wind pressure calculation
parameters — then the design wind pressure can simply be
calculated using the normal equations in ASCE 7

Simplified method: combines all parameters into a TF factor



Tornado Limitations in Commentary
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Extended method:

Wind Speed V: Design for the upper range wind speed within the target EF scale.

K,: The velocity pressure exposure coefficient should be based on Exposure Category C
Directionality K4: The directionality factor should be taken as 1.0

Topography K,;: The topographic factor should be taken as 1.0

Gust effect factor, G: The gust effect factor should be taken as 0.90 or higher if appropriate
Internal pressure GC,;: The internal pressure coefficient should be taken as + 0.55
Velocity pressure q: The velocity pressure should be determined at mean roof height, q;,

MWEFRS C,: Pressures on the MWFRS should be based on the pressure coefficient, CP specified
for the directional procedure in Chapter 27

C&C, GC,, values: the pressure coefficients, GC,, for components and cladding are permitted to be
reduced by 10%




Simplified method:

Tornado Limitations in Commentary
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Table C26.14-4 Increases in Design Loads to Address Tornado
Risks Using Recommended Tornado Factors

Original Original
Qriginal Enclosure Classification Loading Exposure B Exposure C or D

Partially enclosed buildings MWIFRS 1.8 1.2
C&C 1.6 1.1
Enclosed buildings® MWERS 2.5 1.6
C&C 2.1 1.5

“The tornado factors to be used 1o increase the design loads on elements of
enclosed buildings are based on the effects of high internal pressures. High
internal pressures have a much greater effect on elements that typically
receive less wind, so the net effect of these increase factors is typically much
higher than would result if the building were designed for the specific tornado
loads or if the tornado factors for partially enclosed buildings were used with
partially enclosed building designs.

— 2
ptornado - pdesign (Vtornado/ Vdesign) TF




Wind maps modified to include more data. New Risk Category map, all maps include
interior basic wind velocities.

Component and cladding GC,, information include more data. Zones increased, more maps
to include hip roofs. Overall increase in external pressure coefficient

New elevation factor K, to be included in the velocity pressure formula q to account the
drop in pressure as site elevation increases with respect to sea level

New wind loads specific to silos, tanks, solar panels, canopies attached to buildings
Modifications to roof top equipment parameters

Guidelines for tornado design available in the commentary




Design Example: C&C Low-Rise Buildings
(Simplified) Procedures
(2010 vs. 2016)




Low-Rise Hip Roof Building

* Hurricane Shelter Building
 Building Risk Category IV

» Located in St. Augustine, FL
* Rigid, Simple Diaphragm

* Enclosed Building

» Exposure Category D

 Flat Terrain, Neglect Topographic
Effects

Slope:
4.4:12

Angle:
20.13°

Mean Roof

40’-0" m M
% o
ﬁ \
ELEVATION:
7'-8" | / R"‘*‘ah
10[_011

Height:
15 I_OII

S N A AN S A P




Simplified Procedure Overview

Steps

Verify building general requirements and conditions to
use this method

Establish building Risk Category

Determine Basic Wind Speed

Determine Wind load Parameters (Exposure Category and
Topographic factor K)

Select Simplified Design Wind Pressure (pgsq)
Select Height and Exposure Coefficient (A)

Calculate Adjusted Wind Pressure (p,,.)

=

e

ASCE 7-16 Ref.

Sections 30.4 and
30.4.1

Table 1.5-1

Figure 26.5-1D

Sections 26.7, 26.8
and Figure 26.8-1

Figure 30.4-1
Figure 30.4-1

Equation 30.4-1

ASCE 7-10 Ref.

Sections 30.5 and
30.5.1

Table 1.5-1

Figure 26.5-1B

Section 26.7, 26.8
and Figure 26.8-1

Figure 30.5-1
Figure 30.5-1

Equation 30.5-1



Alternative Method for Basic Wind Speed
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Note 3: Interior Zones

For hip roofs with © < 25°, Zone 3 shall be
treated as Zone 2

Roofs - Zone 1/ Walls - Zone 4

End Zones
Roofs - Zone 2/ Walls - Zone 5

Note 5:

a: 10% of least horizontal dimension or .4h,
whichever is smaller but not less than either
4% of least horizontal dimension or 3 ft

Corner Zones

Roofs - Zone 3

Hip Roof (7° < © = 27°)
5@ %(
(Figure 30.5-1 ASCE 7-10)

Components and Cladding, Part 2 [ h < 60ft (h < 18.3m)]: Design
Wind Pressure for Enclosed Buildings — Walls and Roofs

a — 4!_0”



Notation: a = 10% of least horizontal

dimension or .4h, whichever is smaller but Roof Zones
not less than either 4% of least horizontal 1: Interior
dimension or 3 ft 2e: End
2r. Ridge
Exception: for buildings with Angle = 0° to 7° 3. Corner
and a least horizontal dimension greater than
300 ft, dimension a shall be limited to a Wall Zones
maximum of 0.8h 4: |Interior
5. End

Note 3: For hip roofs with © < 25°, Zone 3
shall be treated as Zone 2e and 2r.

a=4-0" (Figure 30.4-1 ASCE 7-16)
Components and Cladding, Part 2 [ h < 60ft (h < 18.3m)]: Design
Wind Pressure for Enclosed Buildings — Walls and Roofs



Slmpl fl€d Procedure Exposure Coefflclent

1ietmanrnt Cartar
Find the Exposure Coefficient for Building Height and Expos
Exposure
B C
* Mean roof height = 15 ft 1.00 1.21 1.47
I 100 1.29 155 |
» Exposure Category D D 1.35 61§
. : I 100 1.40 766 1
» Exposure Coefficient = 1.47 TR BT — —ip
40 i 1.09 1.49 1.74 E
45 1.12 1.53 1.78
50 116 156 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

Figure 30.4-1 ASCE 7-16 or Figure 30.5-1 ASCE 7-10



2010 Simplified Procedure Wind Pressure, cont.

Components and Cladding — Method 1 h = & fi.
Figure 30.5-1 (cont’d) Design Wind Pressures Interior Zones
— wal]s & RﬂOfS Roofs - Zone 1/ Walls - Zone 4
Enclosed Buildings
End Zones
" Roofs - Zone 2/ Walls - Zone 5
Net Design Wind Pressure, p,emo (Psf) (Exposure Bath =30 )
- Basic Wind Speed V (mph) Corner Zones
Roofs - Zone 3
[sf) 110 115 120 160 180 200
i 0 | 125 ] -100] 137 | -218] 148 [ 237 265 | 421 336 | s33| 415 ] 650
1 M | 114 | 154 | 125 | 212 | 136 | 230 2432 | 41.0] 306 | 616 378 | B0
g 11 50 | wo|-166] 109 | -z0a] 118 222 211 | -ma] 267 | 490 =o | w6
§ 71| wo |88 |81 o7 |-18] 105 | 215) 124 | 252| 143 283 | 165 | -56| 1a7 | saz| za7 | 484) =3 | s
2 02| w |25 57| 1a7 | e 148 | 413 175 | 4aa 233 | -645 | 265 | 734| 336 | G28| 415 | 15
= 2| m |1a|-318] 125 | -540| 136 | s80] 160 | 448 -51.7 | 213 | 203 | 242 | 67.5| 506 | 654 3.8 |65
= | 2| s [Jwo|-=zez| 09| z09| 118 a36] 138 | 394| 161 | as7| 185 | 25| 211 | sa7| 267 | 756 =9 | -3
2 V2] wo | as[2ss5] a7 |-2ra| 105 s03] 124 | 358 z] arz] 165 | -ava] 1a7 [ saa] za7 | saz| =3 sz
3 3 | 10 | 125|513 137 | 560 148 | 610] 175 | 716 233 | -4 | 25 |-108.5] 336 |-137.3] 415 | 1645
3 | m | 114 | 470|125 | 524 136 | 67.1] 160 | 670 165 | -77.7| 213 | -8a2 | 24.2 |-101.4] 306 |-128.4] 508 |58
3 | 50 | 100 | 435] 109 | 47.6) 119 | G1a| 138 | 608 161 | -705) 185 | -810) 211 | A21] 267 |-116.6] 329 | -438
3| w0 | ap [woz| a7 |aan] 05| 47a] 124 | saz| s 1| a5 || 1ar [ w5z [awa| maama
4 | w0 | 216 | -236| 238 | 258 258 | 281 304 | 330 405 | -430| 41 | 500) 583 | 632 | 720 | -TR1
4 | mw |06 |-zz6| ze7 |2a7| 247 | 269| 2a0 | 316 357 | -%67| 37 | 421 a0 | 79| 557 | 06| 667 | 748 Basic 3-sec Gust Wind
4 | s | o5 |23 25| -zaa]| 2z | 2sa 7z | e | 316 || -ma6| sz |-mr | vz [ wsa] sz | sra| eaa | s
4 | 1o | 185|204 202 | -z22]| 220 | 2az] 250 | 284 12 | 431|436 | 545 @z | w3 Speed, Vult
% | 4| =0 |62 |81] 177 |18 193 | 215 227 | 252 33 | 3azZ| 435 | 484 | 57 | -==a 140 mph
= 5| w |28 201] 238 | 318] 250 | sa7]| =04 | @07 #6.1 | 61.7] 543 | 7ao) 720 oes
5| 2 |o208]-272| 227 |-2ar] 2a7 [ -aza] 200 | aa0 sa0 | srs] sa7 | 726 7 | Bon . .
5 = | 195 | 246 | 213 |-za0 | 232 | 2as| 27z | 443 a1z | szof s2z | 656 644 | E13 NOte 3: For hlp rOOfS Wlth e < 250,
5 | wo | 185|226 20z |-247| 220 | 250 259 | 518|300 7| 314 | 421 | 3z | wra] 46| w06 2| s
5 | =0 |6z |-181| 177 | -198| 193 | 15| 227 | 252 | 963 | .25 | 02 | -336| 343 | 3a2| 435 | 484 | 57 | A Zone 3 shall be treated as Zone 2




2010 Simplified Procedure Wind Pressure, cont.
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Components and Cladding — Method 1 h < 60 ft.
. N s : ; Interior Zones
Figure 30.5-1 (cont’d) Design Wind Pressures Walls & Roof: A
Enclosed Buildings alls ools
End Zones
Roof Overhang|Net Design Wind Pressure , pneso (psf) Roolo-Zone 2/ Walls - Zone
(Exposure Bat h=301t) Corner Zones
Effective Basic Wind Speed V (mph) Roofs - Zone 3
Wind Area
Zone (sf) 110 | 115 | 130 (| 140 | 150 | 160 | 180 | 200
2 10 | 314 343 | 438 | 508 | 583 | -66.3 | -840 | -103.7 & &(
2 20 | 308 | -33.7 | 43.0 | 499 | 573 | -65.2 | -825 | -101.8
.2 so | 301 | 329 | 420 487 | 559 | 636 | -805 | 994
sl 2 100 | 295| 323 | 41.2| 478 | 540 | 62.4 | -790 | -976
H IR 10 | 516 | 565 | -72.1 | -83.7 | -96.0 | -108.3 | -138.3 | -170.7
5| 3 20 | 405 | 443 | 56.6 | -65.7 | -75.4 | -85.8 | -108.6 | -134.0
ol 3 50 | 259 | -283 | -36.1 | -41.9 | 481 | -54.7 | 693 | -855
EE 100 | 148 | 161 | 206 | 239 | -274 | 31.2 | -395 | -4838
2 10 -406 | -444 | -56.7 | 657 -755 | -859 | -108.7 | -134.2 BaSIC 3_Sec Gust Wlnd
2 20 | 406 | -444 | -56.7 | -65.7 | -755 | -85.9 | -108.7| -134.2 S d Vv
E 2 50 | 406 | -444 | -56.7 | -65.7 | -755 | -85.9 | -108.7| -134.2 peeaq, Vi
g2 100 | 406 | -444 | -56.7 | -65.7 | -755 | -85.9 | -108.7 | -134.2 140 mph
~ 10 | 683 | 746 | -95.3 | -110.6|-126.9] 1444 | 1828 -225.6
§ 3 20 | 616 | -67.3 | -86.0 | -99.8 | -114.5] -130.3 | -164.9 [ -203.6 Note 3: For h|p roofs with 6 < 25°’
2] 3 50 | 528 | -57.7 | -73.7 | -85.5 | -98.1 | -111.7| -141.3| -174.5
&l 3 100 | 461 | 504 | 644 | 747 | -858 | -97.6 | -1235| -152.4 Zone 3 shall be treated as Zone 2




Basic Wind Speed (mph) Roof Zones
1: Interior
160 170 180 190 200 .
46.1 00| 520 S64] 583 —632] 649 _J04] 720 T8I 2e: End
40 —479]| 196 s41| 557 -e06| 620 -675] 687 748 2r: Ridge
412 45.1] 466 -51.0] 522 -57.1] 581 -637| 644 705 3: Corner
392 —a3.1] 442 86| 496 —s45] 552 607] 612 673
461 -617] 520 -696] 583 -780] 649 870 720 -963
440 -575| 496 -649| 557 -728| 62.0 -BL1| 687 -89.9 Wall Zones
412 -520] 466 -587| 522 -658| S8 -734| 644 813 ) .
100 . . 392 479 442 54| 496 06| 552 615 612 748 4: Interior
) ) 5. End
Effective Basic Wind 5 { )
Zone | Wind Area
i 170 180 190 200
1 263 388 696 435 -780| 484 -87.0| 537 963
1 20 227 335 -6L.7] 375 -69.1] 418 -TT.0| 463 853
1 50 17.9 265 51| 297 -57.3| 330 639 366 TR i i
1 100 14.3 211 -432| 237 484 264 -530| 203 508 Basic 3-sec Gust Wind
> 6.3 388 960] 435 -107.7] 484 -1200] 537 -1320 Speed, V;
2 20 227 335 -859| 375 -96.2| 418 -107.2| 463 -1188
2 50 179 265 -724| 297 81| 330 -w04| 366 -1002 150 mph
e 100 14.3 210 622] 237 697 264 777 293 6.1
2r 263 388 -96.0] 435 -107.7] 484 -1200] 537 -1329 . .
2 i 2.7 335 -859] 375 962| 418 -107.2| 463 -1188 Note 3: For h|p roofs with
2r 50 17.9 265 -T24| 297 811 330 904 366 -1002 o
Ir 100 14.3 20 622] 237 607 264 -77.7| 203 _R6. e < 25 , Zone 3 Shall be
le 26.3 IBE 960 435 —107.7| 484 -1200( 537 -1329
3e 20 227 3315 -859| 375 —962| 41.8 -107.2| 463 -1188 treated as Zone 2e and 2r_
3e 50 17.9 A 265 724 207 811 330 904 366 1002
e 100 143 —422] 165 —484] 187 551 211 —622] 237 60.7] 264 777 293 861

Figure 30.4-1 Components and Cladding, Part 2 [ h < 60ft (h < 18.3m)]: Design Wind Pressure for Enclosed Buildings — Walls and Roofs



Net Design Wind Pressure for] Roof Overhang] p .o, in Ib/ft*, for Exposure B at h = 30 ft, V= 95-200 mph

Effective Wind &
lrective ind Speed (mph)
Zone ) 95 | 100 | 05 | 1o | 115 | 120 | 130 200
1 —26.0] —289] —31.8] —349] 382] J16] 288 —73.0] s34 —oas]ndz]-1154
1 20 —25.7| -285| -31.5] =345 =377 10| =82 3ol —s2s] —ezal-io30]-1140
1 50 254| -28.1| -30| -3a0] -372] 40s5| 475 719] -s12] —oro]-w14] 1124
[ 100 -25.1| -278| -306| -336] -36.7] 00| 469 71| s3] —soo]-1o02]-111.
Ze 337 —a73] s asal aes] s3] e30 95 5]-107.8] 12009 13471 1402
Ze 20 -322| -357| -304| 43z2] 412| -514] 604 91 5] -103.2]-1157] -120.0] -142.9
Ze 50 04| -336] -37.1| -407] —445] —484| -569 s6.11 —97.2]-1000] 1214 -134.6
=321 -354] -388] —424] 462] 542 821 —027]-103.9]-115.8]-128.3]
37.3] 4] —asa] 93] -s37] 630 955]-107.8] 1200 -134.7] 1402
-35.7| -3904| 32| 72| -51.4] 604 —01.5]-108.2]-1157] -120.0] <1429
-336| <370 07| 45| —as4| -se9| -es59| -757] 86| -97.2|-1000]-121.4]-134.6
321 354] asx| 424] 462] s42 52.1] —w2.7] 1030] 11ss] 1283
—44.7] 02| -s40] 50| -sa3] 755 E ~1143] 1200 1447 1612|1787
3 2 58| —306| —437] 78] s24| 57| —e7.0] —777] —sea|-1w004]-1145] 1284 ] 143.0] 1585
3 50 297| -330| -363| -309| -a3s| 4a75]| 557] -e46| 74| -sa4] -952]-1068]-119.0]-1318
3 100 -252] —279] -308| -338] -369] —02] —7.2] —-547] —628] -71.5] —80.7] —90.4]-1008]-111.6

Roof Zones
1: Interior
2e: End

2r: Ridge

3: Corner

Wall Zones

e 5 End

Basic 3-sec Gust Wind
Speed, V;
150 mph

Note 3: For hip roofs with
© < 25°, Zone 3 shall be
treated as Zone 2e and 2r.

Figure 30.4-1 Components and Cladding, Part 2 [ h < 60ft (h < 18.3m)]: Design Wind Pressure for Enclosed Buildings — Walls and Roofs



—

Zone — 1
ASCE 7-10
203
l PnEtSO _323
29.8
> Pu 475

i A e R e = e
ASCE 7-10: St. Augustine FL V;= 140mph

2

203
-56.2

29.8
-82.6

3

203
=562

29.8
-82.6

Roof Pressures (psf)

4

l 358
382

51.7

-56.2

5

353
472

51.7
-69.4

Wall Pressures (psf)

Roof Pressures w/ Overhangs (psf)
1 2 3
203 203 203
~32.3 =65 7 =657
29.8 29.8 29.8
-47.5 -96.6 -96.6

Risk Category IV Building, Exposure Category D (A = 1.47), roof angle of 20.14° (roof slope of 4.4:12), and flat terrain (K, = 1.0).

ASCE 7-16: St. Augustine FL V,=150mph

Wall Pressures (psf) Roof Pressures w/ Overhangs (psf)

Roof Pressures (psf)

Zone —
ASCE 7-16 1 2e 2r 3 4 5 1 2e 2r 3
P 30 2 R’ 9 30 2 a2 l 468 5 405 30 2 a2 a0 2 a0 2
net3o 54 2 -74 8 -74 8 748 .38 2 47 2 -64 9 -83 9 -83 9 839
P 444 44.4 44.4 444 59.5 59.5 444 44.4 44.4 44.4
net -79.7 -110.0 -110.0 -110.0 -56.2 -69.4 -95.4 -123.3 -123.3 -123.3
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. Bookmark the following websites:

 Free |-Codes: https://codes.iccsafe.org/public/collections/I-Codes

« ATC Wind Speed by Location: http://hazards.atcouncil.org/

. Go check out the High-Performance Solutions for High-Wind Forces
microsite www.strongtie.com/hw




Strong-Tie

Simpson Strong-Tie

Changes in Wind Design with ASCE 7-16

THANK YOU!

For a library of Simpson Strong-Tie AlA CES courses,
visit http://www.strongtie.com/workshops




