
Wind Loads:

What’s New in ASCE 7-22
John O’Brien, P.E., S.E.
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Agenda

•General

•Chapter 26-31 Change  

Highlights

• Tornado Loads

•Q&A
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Navigating Changes

• Look for grey bars in 

margins
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Errata

•Mistakes happen

• Free download from ASCE 

Library

• Search “ASCE 7-22 errata”
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Supplements

• Important technical 

changes

•Must follow code adoption 

process

• Free download from ASCE 

Library

• Supplements #1 & #2 

Published
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General Provisions

Chapter 26
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Performance Based Wind Design (PBD)

•26.1.3: Charging language

•Design shall conform to 1.3.1.3

•ASCE/SEI Prestandard for 

Performance-Based Wind Design

(2019)

•Prestandard is FREE from ASCE 

publications

•Revised prestandard (V1.1) published 

in 2023
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Wind Hazard Maps

•ASCE Hazard Tool now free

•https://ascehazardtool.org/

•No paper maps in the 

future?
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Wind Hazard Maps

• Special wind regions 

updated

•Gulf coast hurricane wind 

speeds revised

• Topographic effects 

included in Puerto Rico & 

US Virgin Islands maps
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Wind Hazard Maps

•Georgia:

Risk Category II Basic Wind Speed

Change7-227-16

0.96105107Atlanta

0.95110113Augusta

0.96107109Macon

1.00135135Savannah

1.02114113Valdosta
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Topographic Effects

• Section 26.8.1

•Conditions 1 & 2 removed

•7-16 required isolated & 

unobstructed, and 

significant features

•More sites will require Kzt

evaluation

•Clarifying language added 

for table vs equations
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Ground Elevation Factor

•Clarified ground elevation 

above sea level

• zg -> ze

• zg was not intended to be 

the zg (gradient height) 

from velocity pressure 

coefficient calculations
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Velocity Pressure Coefficients

•Boundary layer profile 

adjusted

•Table 26.10-1 & 26.11-1

• Typical structures:

•Small reduction in Kz for 

Exposure B & C

•No change for Exposure D
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Velocity Pressure Coefficients

•Boundary layer profile 

adjusted

•Table 26.10-1 & 26.11-1

• Typical structures:

•Small reduction in Kz for 

Exposure B & C

•No change for Exposure D

•Very tall structures:

•Kz increase up to 20%
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Directionality Factor

•Kd moved from Velocity Pressure (qz) to Pressure Equations

•MWFRS:

•C&C: (h<60’):

•C&C (h>60’):

• Tornado MWFRS:

• Tornado C&C (h<60’):

• Tornado C&C (h>60’):

X
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Gust Effect Factor

• Table 26.11-1 adjustments

•26.11.5 Flexible Buildings

•Multiple clarifications to 

flexible gust effect factor, Gf, 

variables and equations
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Wind Borne Debris Region

•Definition change in 26.12.3.1

•Areas in hurricane prone 

region where:

•V > 140 mph, or

•V > 130 mph & within 1 mile of 

the coastal mean high water line 

where an Exposure D condition 

exists upwind of the water line

Photo credit: FEMA P-2077 Mitigation Assessment Team 

Report: Hurricane Michael in Florida
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Main Wind Force Resisting System

Chapter 27 & 28



Structural Engineers Association of Georgia  |  2025 Spring Seminar 19

MWFRS Tabular Methods

•Chapter 27 Part 2: Enclosed 

Simple Diaphragm Buildings

•Chapter 28 Part 2: Enclosed 

Simple Diaphragm Low-Rise 

Buildings

•Removed entirely
X
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Pressure Equations: Kd

•Kd moved from Velocity Pressure (qz) to Pressure Equations
�� � 0.00265	�	�
	�	�
� (26.10-1)

•MWFRS:

� � �	���� � ��	� ���� (27.3-1)

X
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Elevated Buildings

•New in ASCE 7-22!

•MWFRS

•C&C
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Elevated Buildings

•Check “blocked area” 

under structure

•Vertical cross section: 

blocked area less than 75% 

of gross area?

•Plan area: blocked area 

less than specified 

percentages? 

• Yes to both:

•MWFRS Loads per 27.3.1.1.1 

– 27.3.1.1.2

•No to either:

•Assume solid structure for 

MWFRS loads
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Elevated Buildings

• Section 27.3.1.1.1: 

Elevated Building Loads

•Roof & wall loads
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Elevated Buildings

• Section 27.3.1.1.2: Lateral 

Loads on Elements Below 

Elevated Building

•Projected area of elements

•Net force coefficient = 1.3

•qz elevation = h1 + 0.25h2
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Elevated Buildings

• Section 27.3.1.1.3: External 

Loads on Horizontal Bottom 

Surfaces of the Elevated 

Building

•Roof pressure coefficients (flat 

roof)

•h = h1 for windward edge zone 

(elevated level height)

•qz elevation = h1 + 0.25h2
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Load Cases

• Figure 27.3-8 revised

• Load direction clarified

•Use max, not combined 

roof load for Case 3 & 4

• Torsional moment 

application to flexible 

diaphragms clarified (Note 4)
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Building Appurtenances & Other 

Structures

Chapter 29
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Pressure Equations: Kd

•Kd moved from Velocity Pressure (qz) to F & P Equations
�� � 0.00265	�	�
	�	�
� (26.10-1)

� � ��	������ (29.3-1)

� � ��	������ (29.4-1)

�� � ��	� ��� �� (29.4-2)

�� � ��	� ��� �� (29.4-3)

� � ��	� ��� � ���� (29.4-4)

(not all Chapter 29 equations shown for brevity)

X
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Solid Signs & Walls

• Figure 29.3-1

•Notes cleanup

•Clarify load cases

•Case A & C: Always

•Case B: Not required for B/s 

> 2 (ie signs 2x longer than 

height)
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Roof Mount Solar

•Parallel to roof

•Section 29.4.4

•Pressure equalization 

reduction for certain 

conditions (Fig 29.4-8)

Photo credit: National Park Foundation
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Ground Mount Solar

•New section 29.4.5

•Adds guidance for fixed-tilt 

systems

Photo credit: Solar Energy Industries Association
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Components & Cladding

Chapter 30
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Tabular Methods

•Removed from ASCE 7-22

•Moved to Guide to the 

Wind Load Provisions of 

ASCE 7-22

• Spreadsheets / 

Commercial software
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Pressure Equations: Kd

•Kd moved from Velocity Pressure (qz) to Pressure Equations

�� � 0.00265	�	�
	�	�
� (26.10-1)

•C&C:

� � ��	� ��� � ���� (30.3-1)

� � �	� ��� � ��	� ���� (30.4-1)

X
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Elevated Buildings

•New in ASCE 7-22!

•MWFRS

•C&C
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Elevated Buildings

•Bottom Horizontal 

Surfaces of Elevated 

Buildings

•Section 30.3.2.1: h < 60 ft

•Section 30.4.2.1: h > 60 ft
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Elevated Buildings
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Roof External Pressure Coefficients (GCp)

•Gable: Fig 30.3-2B – 2D

•Hip: Fig 30.3-2E – 2G

•ASCE 7-16: Ridge, eave, 

corner zones

•ASCE 7-22: Simplified!

Photo credit: FEMA P-2342 Mitigation Assessment Team Report: 

Hurricane Ian in Florida
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Low-Rise Gable Roofs

• External pressure coefficients, (GCp)

ASCE 7-16 ASCE 7-22
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Low-Rise Hip Roofs

• (GCp) Function of h/B in ASCE 7-16

•ASCE 7-22: Simplified!

ASCE 7-16 ASCE 7-22ASCE 7-16
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Low-Rise Hip Roofs

•ASCE 7-22 External pressure coefficients, (GCp)

•h/B removed

•27°- 45° changed to θ = 45°

•Interpolate between Figures 30.3-2G and -2F:

GC� 2G � GC� 2F ∗ θ" � 27°

45° � 27°
& GC� 2F
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Low-Rise Roof Overhangs

• (GCp) Included only in θ <

7° roof figure

•Removed from gable & hip

• Section 30.7

•Wall +(GCp) on bottom 

surface

•Roof -(GCp) on top surface

WIND
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Low-Rise Arched Roofs

• Figure 30.3-8

•Not new content; previously pointer to Chapter 27
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h > 60 ft Wall External Pressure Coeff (GCp)

• Small EWA (GCp) aligned with 10 ft2

ASCE 7-22ASCE 7-16
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Stepped Roofs

• Low roof at step:

•Zone 2&3 negative -> 

Zone 1&2 negative

•Zone 2 & 3 positive -> 

Zone 4 & 5 wall positive

•ASCE 7-22:

•Same process as 7-16

•Figure will be revised in 

Supplement
ASCE 7-22

ASCE 7-16
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Stepped Roofs

•Proposed Georgia 

Amendment
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Attached Canopies

•h < 60 ft added in 7-16

•7-22 adds h > 60 ft

• Separate (upper, lower) 

surfaces

•Net (combined upper + 

lower)
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Attached Canopies

•h < 60 ft added in 7-16

•7-22 adds h > 60 ft

• Separate (upper, lower) 

surfaces

•Net (combined upper + 

lower)

•Function of h(/h*
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Roof Pavers

•New in ASCE 7-22!

•Pedestal & loose laid pavers

•Not just “roofs” 

•Elevated amenity spaces

•Balconies

•p � q-K/C0123
 

•C0123
 :

•Roof (GCp), wind tunnel data



Structural Engineers Association of Georgia  |  2025 Spring Seminar 50

Wind Tunnel Procedure

Chapter 31
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Computational Fluid Dynamics (CFD)

• Section 31.1

•CFD shall be validated by 

physical wind tunnel

•Comply with ASCE 49

•Peer review per Section 

1.3.1.3.4



Structural Engineers Association of Georgia  |  2025 Spring Seminar 52

Other Changes

•Guidance for:

•Ground mounted solar –

31.4.5

•Loads for structures at 

multiple sites – 31.5.1

•Rooftop solar – 31.5.2
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Tornado Loads

Chapter 32
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Chapter 32

•New Chapter and Commentary

•Different from wind loads

• Subscript T or Tor

•Point back to Chapters 26-31 

for applicable criteria
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Chapter 32

• Intended to improve resiliency 

and life safety

•EF0 – EF2

•Higher levels of protection?

• ICC 500 Storm Shelter

•Longer return period tornado 

speeds (Appendix G)

•Performance Based Design
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Scope

•Risk Category III or IV
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Scope

•Risk Category III or IV

• Tornado prone region
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Scope

•Risk Category III or IV

• Tornado prone region

ASCE 7-22

IBC 2024



Structural Engineers Association of Georgia  |  2025 Spring Seminar 59

Scope

•Risk Category III or IV

• Tornado prone region

•VT > 60 mph

•VT >

•0.5*V (Exposure B)

•0.6*V (Exposure C)

•0.67*V (Exposure D)
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Tornado Basic Criteria
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Tornado Speed, VT

•Risk Category

• Effective Plan Area, Ae
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Tornado Speed, VT

•Risk Category

• III = 1,700 year MRI

• IV = 3,000 year MRI

•8 maps for each Risk Category (III & IV):

•1 ft2 (point target), 2,000 ft2, 10,000 ft2, 40,000 ft2, 100,000 ft2, 

250,000 ft2, 1,000,000 ft2, 4,000,000 ft2

•VT = 50 – 124 mph (Risk Category III)

•VT = 50 – 138 mph (Risk Category IV)
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Tornado Speed, VT

•Risk Category

• Effective Plan Area, Ae

Individual Building
Essential Facilities with 

Functionally Dependent Structures
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Tornado Speed, VT : Risk Category III
RC III 10,000 ft2 RC III 100,000 ft2



Structural Engineers Association of Georgia  |  2025 Spring Seminar 65

Tornado Speed, VT : Risk Category IV
RC III 10,000 ft2 RC III 100,000 ft2
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Tornado Speed, VT

Appendix G
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Tornado Directionality Factor, KdT

• Sec 32.6 & Table 32.6-1

•Main Wind Force Resisting System

•KdT = 0.80

•Components & Cladding

•KdT = 1.0 Essential Facilities & 

buildings intended to remain 

operational

•KdT = 0.90 for Roof Zone 1’

•KdT = 0.75 for all other cases
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Tornado Velocity Pressure

• Sec 32.10 & Table 32.10-1

•No exposure category

•No topographic effects

•KzTor & KhTor

•Constant up to 200 ft

•Velocity pressure:

•qzT = 0.00256*KzTor*Ke*VT
2
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Tornado Gust Effects

• Sec 32.11

•GT = 0.85 permitted for all structures

•Option to calculate G per Chapter 26, use Exposure C

•Gf does not apply to tornado loads
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Tornado Enclosure Classification

• Sec 32.12

• Enclosure per Chapter 26

•Unprotected glazing on 

windward wall = openings for 

enclosure classification (32.12.2)

• Impact resistant glazing or 

impact-protection required for 

essential facilities (32.12.3)

Photo credit: FEMA
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Tornado Internal Pressure Coefficient, GCpiT

• Sec 32.13 & Table 32.13-1

•GCpiT = +1.0 for sealed structures

•GCpiT = +0.55, -0.18 enclosed

•GCpiT = +0.55, -0.55 partially enclosed

•GCpiT = +0.18, -0.18 partially open

•GCpiT = 0.00 open
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Tornado Pressure Coeff Adjustment Factor, KvT

• Sec 32.14 & Table 32.14-1

•Adjustment factor for 

vertical (uplift) loads

•KvT = 1.10 for MWFRS 

Uplift pressure on roof

•KvT = 1.05 - 1.30 for C&C 

(varies by roof slope and 

zone)
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Tornado Loads: MWFRS



Structural Engineers Association of Georgia  |  2025 Spring Seminar 74

Tornado Loads: MWFRS

•32.15.1 Enclosed, Partially Enclosed, and Partially Open 

Buildings

•pT = q*GT*KdT*KvT*Cp – qi(GCpiT)

•q = qzT External pressure on all walls

•q = qhT External pressure on roofs

•qi = qhT Internal pressure on roofs (enclosed, partially open)

•qi = qzT Internal pressure on walls (enclosed, partially open)

•qi = qzop Internal pressure on roofs, walls (partially enclosed)

•FYI qhT = qzT for h < 200 ft!
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Tornado Loads: Components & Cladding
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Tornado Loads: Components & Cladding

•32.17.1 Low-Rise Buildings

•pT = qhT*[KdT*KvT*(GCp) – (GCpiT)]

•32.17.2 Buildings with h > 60 ft

•pT = q*KdT*KvT*(GCp) – qi(GCpiT)
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Tornado Load Combos

•Chapter 2

• Strength Design

•1.2D + 1.0(W or WT) + L + (0.5Lr or 0.3S or 0.5R)

•0.9D + 1.0(W or WT)

•Allowable Stress Design

•D + 0.6(W or WT)

•D + 0.75L + 0.75(0.6(W or WT)) + 0.75(Lr or 0.7S or R)

•0.6D + 0.6(W or WT)
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Tornado Load Design Example
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Design Example

• Fire / Police Station

•Risk Category IV

•Cartersville, GA

•Wind Criteria

•V = 117 mph

•Exposure B

•No Topographic Effects

•ze = 750 ft

•G = 0.85 (Rigid Building)

•Enclosed Building

•h = 24 ft

•Flat roof
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Tornado Criteria

• Effective plan area, Ae = 

24,000 ft2

• Includes auxiliary buildings 

that support functions of the 

essential facility (32.5.4.1)
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Tornado Criteria

• Effective plan area, Ae = 

24,000 ft2

• Includes auxiliary buildings 

that support functions of the 

essential facility (32.5.4.1)
• 
5 � 86 &

log 24,000 � log 10,000 <
=>?@A

BCD E>,>>>?BCD ">,>>>
�

� 88.5 F�ℎ
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Verify Tornado Design Required

• Figure 32.1-2
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Tornado Parameters
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Tornado Parameters

•Ae = 24,000 ft2

•VT = 89 mph

•KdT =

•0.80 MWFRS

•1.0 C&C (Essential facility)

•Ke = 0.97

•KzTor = KhTor = 1.0

•GT = 0.85
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Tornado Parameters

• Enclosed structure

• Impact glazing required for 

essential facilities

•GCpiT = +0.55, -0.18

•KvT =

•1.1 MWFRS Roof Uplift

•1.2 C&C Zone 1 Uplift

•1.05 C&C Zones 2 & 3 Uplift
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Tornado Loads – MWFRS



Structural Engineers Association of Georgia  |  2025 Spring Seminar 87

Tornado Loads – MWFRS
Net Lateral Pressures (internal cancels)

Tornado 

/ Wind

Tornado 

Pressure 

(psf)

Wind 

Pressure 

(psf)

Height 

(ft)Level

0.8317.421.124High Roof

0.917.419.414Low Roof

12’-0” 12’-0” 12’-0” 12’-0”
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Tornado Loads – MWFRS
Roof Uplift Pressures (positive internal)

Tornado / 

Wind

Tornado 

Pressure 

(psf)

Wind 

Pressure 

(psf)

Distance from 

windward edge

1.34-24.1-180 to h/2

1.34-24.1-18.0h/2 to h

1.58-18.2-11.5 (-16.0)h to 2h

1.84 (1.0)-15.3 (-16.0)-8.3 (-16.0)> 2h
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Tornado Loads – C&C
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Tornado Loads – C&C
Wall C&C Pressures

Tornado 

/ Wind

Tornado 

Pressure 

(psf)

Wind 

Pressure 

(psf)Zone

EWA 

(ft2)

1.44-30.4-21.2410

1.37-35.7-26.05

1.0921.319.5Positive

1.49-27.3-18.34100

1.45-29.4-20.35

1.0918.216.7Positive
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Tornado Loads – C&C
Roof C&C Pressures

Tornado 

/ Wind

Tornado 

Pressure 

(psf)

Wind 

Pressure 

(psf)Zone

EWA 

(ft2)

1.65-32.2-19.51’10

1.50-51.1-34.01

1.30-58.5-44.92

1.26-77.2-61.13

1.09 (1.0)9.5 (16)8.7 (16)Positive
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Tornado Loads – C&C
Roof C&C Pressures

Tornado 

/ Wind

Tornado 

Pressure 

(psf)

Wind 

Pressure 

(psf)Zone

EWA 

(ft2)

1.65-32.2-19.51’100

1.56-41.4-26.61

1.35-47.5-35.32

1.32-55.2-42.03

1.09 (1.0)7.5 (16)6.9 (16)Positive
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Additional Examples

•NCSEA Wind Engineering Committee 

Example Problems

•RC III School & RC IV Hospital

•Free download from NCSEA.COM -> Education 

& Events-> Publications -> FAQ’s & White Papers

• FEMA/NIST Design Guide for New Tornado 

Load Requirements in ASCE 7-22

•RC IV Hospital

•Free download from FEMA.GOV



Structural Engineers Association of Georgia  |  2025 Spring Seminar 94

Tornado Key Takeaways

•ASCE 7-22 Tornado Provisions

• Improve resiliency & life safety

•EF0 – EF2

•Buildings are NOT storm 

shelters!

•Design Impacts

•Low rise buildings

• Interior roof zone uplift

•Wall C&C pressures
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Tornado Key Takeaways

•Construction Cost Impacts:

•< 0.25% Increase

•NIST Technical Note 2214
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Tornado Loads FAQ
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How do I document tornado design?

• IBC 1603.1.4: Wind and 

tornado design data

•Tornado speed, VT

•Effective plan area, Ae

•Tornado internal pressure 

coefficients

•C&C pressures: “…maximum 

of wind or tornado…”
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Renovations: Do tornado loads apply?

• Follow IEBC requirements 

associated with scope of work

•No “catch all” requirement

• “…satisfy the requirements of 

Section 1609 of the IBC…”

• Includes tornado loads
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Renovations: Do tornado loads apply?

• Tornado design may apply for:

•Major repairs

•Alterations: Level 2 or 3

•Substantial structural alterations

•Change of occupancy (increase 

risk category)

•Additions where not structurally 

independent

•Relocated buildings
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Building has a shelter, can I ignore Ch. 32?

• ICC 500:

•FEMA P-361: …safe room that provides 

near-absolute protection…for occupants.

•Shelters are often limited to small areas of 

the overall building
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Building has a shelter, can I ignore Ch. 32?

•ASCE 7:

• Improved resiliency and life safety in 

lower intensity tornadoes

•Applies to entire structure

•ASCE 7-22 Chapter 32 applies, 

even if there is a shelter
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What’s the deal with the impact glazing?

•ASCE 7 Sec 32.12.3:

•Use ASTM E1996 Tables 2 & 3

•Select wind zone using VT in 

place of V

• Lowest wind zone is 130 

mph, but VT < 130 ?
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What’s the deal with the impact glazing?

•ASCE 7-22 Supplement 3 proposal:

•Use ASTM E1996 Tables 2 & 3

•Select wind zone using VT in place of V

•Use missile level D as described in Table 

2 of ASTM E1996

•Comply with impact pass/fail criteria for 

Enhanced Protection (Section 7 ASTM 

E1996)
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Questions?
John O’Brien, P.E., S.E.

jobrien@pesengineers.com

678.539.4928


