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Enclosed, Partially Enclosed, Open?

4

Enclosure Classification (26.2):

Open Building: A building having each wall at least 80% open.

Ao≥0.8Ag

Ao=A1+A2+A3

Ag=W x H
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Enclosure Classification (26.2):

Partially Enclosed Building: A building that complies with both of the 

following conditions:
1. The total area of openings in a wall > the sum of the openings in the balance of the 

building envelope (walls and roof) by >10%.

Ao≥1.10Aoi

2. The total area of openings in a wall exceeds 4ft2 (or 1% of area of that wall), and the % of 

openings in the balance of the building <20%.

Ao>4 ft2 OR >0.01Ag (Whichever is smaller)

20.0≤
gi

oi

A

A
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Enclosure Classification (26.2):

Enclosed Building: A building that does not comply with the 

requirements for open or partially enclosed buildings.

7

Enclosure Classification (26.2):

Question: What constitutes an opening?

Answer: Doors, operable windows, air intake exhausts, operable louvers, anything 

designed to be open during design winds.

Question: What about windows in wind-borne debris 

regions?

Answer: Category II, III, IV buildings in wind-borne 

debris regions to be protected with impact resistant 

glazing, impact protective systems.
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9
10

Enclosed, Partially Enclosed, Open?
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Open Building: A building having each wall at least 80% open.

12
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Partially Enclosed Building: A building that complies with both of the conditions:
1. The total openings in a wall exceeds the sum of the openings in the balance of the building envelope 

by >10%.

2. The total area of openings in a wall exceeds 4ft2 or 1% of area of that wall, and the percentage of 

openings in the balance of the building envelope ≤ 20%.
13

Partially Enclosed Building: A building that complies with both of the conditions:
1. The total openings in a wall exceeds the sum of the areas of openings in the balance of the building 

envelope by >10%.

[ ] 22 600,6)30100(210.1000,525200 ftftftftftft =×>=×
Windward wall Balance of building 
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Enclosed Building: A building that does not comply with the requirements 

for open or partially enclosed buildings.

15

Partially Enclosed Building: A building that complies with both of the conditions:
1. The total openings in a wall exceeds the sum of the areas of openings in the balance of the building 

envelope by >10%.

[ ] 22 950,4)3075(210.1000,525200 ftftftftftft =×>=×
16

Partially Enclosed Building: A building that complies with both of the conditions:

2. The total area of openings in a wall that receives positive external pressure exceeds 4ft2 or 1% of 

area of that wall, and the percentage of openings in the balance of the building envelope is less than 

20%.

20.18.
752002520023075

23075 <=
×+×+××

××
ftftftftftft

ftft
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ASCE 7-16?

Is this enclosed, partially enclosed, partially open, or open 

building?

13 14

15 16

17 18
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19

ASCE 7-16?

ASCE 7-10

20

Enclosed, Partially Enclosed, Open?

21

Enclosed, Partially Enclosed, Open?

22

Enclosed, Partially Enclosed, Open?

23

Enclosed, Partially Enclosed, Open?

24

19 20

21 22

23 24
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Aa=50 ft2

Ab= 15 ft2

Ac= 10 ft2

Ad= 20 ft2

[ ] 22222 5.4920101510.150 ftftftftft =++>
25

“…on a plane projected 

perpendicular to the 

direction being 

considered…”
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“…on a plane projected perpendicular to the 

direction being considered…”

27

“…on a plane projected perpendicular to the 

direction being considered…”
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Wind Design Methods

Question: What is the difference between all the Methods (analytical, simplified, 

directional, envelope, wind tunnel, all-heights) for calculating wind loads?  Which 

one should I use?

Answer:

•Main Wind Force Resisting System (MWFRS) v. Components & Cladding (C&C)

•Building Height < 60 ft v. Building Height > 60 ft

•Enclosed v. Partially Enclosed v. Open

•Flexible v. Rigid Building

•Parapet v. Wall/ Roof

•Building v. Sign/ Mechanical Equipment/ Rooftop Structures

•Regular v. Irregular Building

•Roof Configuration

•Simple Diaphragm

30

25 26

27 28

29 30
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ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure

Chapter 

28: 

MWFRS

Envelope 

Procedure

Chapter 

29:

MWFRS

Other 
Structure/ 

Building 

Appurtenances

Part 1:

Enclosed, 
Partially 

Enclosed,  

Open 

Buildings All 

Heights

Part 1:

Enclosed 

and Partially 

Enclosed 

Low-Rise 

Buildings

Part 2:

Enclosed 

Simple 

Diaphragm 

Low- Rise 

Buildings

Part 2:

Enclosed 
Simple 

Diaphragm 

Buildings 

With h ≤160 

ft

Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenanc

es, Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedure

Summary of 

Methods:
Wind Design Methods

Question: What’s the difference between Analytical (Method 2)/ Simplified (Method 

1) [ASCE 7-05] and Directional/ Envelope [ASCE 7-10]?

Answer:

Analytical/ Method 2 

(ASCE 7-05) = Directional 

(ASCE 7-10) Chapter 27

Simplified/ Method 1 

(ASCE 7-05) = Envelope 

(ASCE 7-10) Chapter 28

Pressure coefficients reflect 

actual loading on each 

surface as a function of 

wind direction.

Pressure coefficients 

represent “pseudo” loading 

that envelope the desired 

moment, shear…

32

Wind Design Methods

Simplified/ Method 1

(ASCE 7-05) = Envelope 

(ASCE 7-10) Chapter 28

Pressure coefficients 

represent “pseudo” loading 

that envelope the desired 

moment, shear…
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ft

Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenanc

es, Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedure

Enclosed

ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure

Chapter 

28: 

MWFRS

Envelope 

Procedure

Chapter 

29:

MWFRS

Other 
Structure/ 

Building 

Appurtenances

Part 1:

Enclosed, 
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Enclosed,  

Open 

Buildings All 
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Low-Rise 
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Enclosed 
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Chapter 

30:
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Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenanc

es, Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedure

Partially 

Enclosed

ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure

Chapter 

28: 

MWFRS

Envelope 

Procedure

Chapter 

29:

MWFRS

Other 
Structure/ 

Building 

Appurtenances
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Enclosed, 
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Buildings All 
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Simple 
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Buildings
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Simple 
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Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenanc

es, Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedure

Open

31 32

33 34

35 36
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ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure
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Envelope 
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Chapter 

30:
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Part 1:

Low-Rise 

Buildings
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Low-Rise 

Buildings 

(Simplified)
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Buildings 
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Buildings 
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Part 5:

Open 

Buildings

Part 6:

Building 
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Chapter 

31:
Wind 
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Procedure

Height>60 ft
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Loads
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Loads
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Simple 
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Low- Rise 
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Buildings 

With h ≤160 

ft

Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 
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Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenanc

es, Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 
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Procedure

Time to retire?

Move to 

Appendix?

 Enclosure Classification

 Analysis Methods

 Torsional Effects

 Effective Wind Area

 Corner Zones

Frequently Misunderstood Wind 

Provisions

41

Torsion
Question: When is torsional design required when 

performing wind load analysis?

42

37 38

39 40

41 42
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Torsion
ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure

Chapter 

28: 

MWFRS

Envelope 

Procedure

Chapter 

29:

MWFRS

Other 
Structure/ 

Building 

Appurtenance
s

Part 1:

Enclosed, 
Partially 

Enclosed,  

Open 

Buildings 

All Heights

Part 1:

Enclosed 

and 

Partially 

Enclosed 

Low-Rise 

Buildings

Part 2:

Enclosed 

Simple 

Diaphragm 

Low- Rise 

Buildings

Part 2:

Enclosed 
Simple 

Diaphragm 

Buildings 

With h 

≤160 ft

Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 

ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenan

ces, 

Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedur

e

Question: When is torsional 

design required?

Torsion

Question: When is torsional design 

required?
Answer: Chapter 27: Directional 

Procedure  Required

44

Torsion

45

Torsion

46

Torsion

47

Torsion

48

43 44

45 46

47 48
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Torsion
Question: When is torsional design 

required? ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure

Chapter 

28: 

MWFRS

Envelope 

Procedure

Chapter 

29:

MWFRS

Other 
Structure/ 

Building 

Appurtenance
s

Part 1:

Enclosed, 
Partially 

Enclosed,  

Open 

Buildings 

All Heights

Part 1:

Enclosed 

and 

Partially 

Enclosed 

Low-Rise 

Buildings

Part 2:

Enclosed 

Simple 

Diaphragm 

Low- Rise 

Buildings

Part 2:

Enclosed 
Simple 

Diaphragm 

Buildings 

With h 

≤160 ft

Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 

ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenan

ces, 

Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedur

e

Torsion
Question: When is torsional design 

required?

Answer: Chapter 28: Part 1

Required

50

Torsion
Question: When is torsional design 

required?
Answer: Chapter 28: 

Part 1 Required

Torsion
Question: When is torsional design 

required?
Answer: Chapter 28: Part 1

Required

52

Torsion
Question: When is torsional design 

required? ASCE 

7-10

Wind 

Loads

Chapter 

27: 

MWFRS

Directional 

Procedure

Chapter 

28: 

MWFRS

Envelope 

Procedure

Chapter 

29:

MWFRS

Other 
Structure/ 

Building 

Appurtenance
s

Part 1:

Enclosed, 
Partially 

Enclosed,  

Open 

Buildings 

All Heights

Part 1:

Enclosed 

and 

Partially 

Enclosed 

Low-Rise 

Buildings

Part 2:

Enclosed 

Simple 

Diaphragm 

Low- Rise 

Buildings

Part 2:

Enclosed 
Simple 

Diaphragm 

Buildings 

With h 

≤160 ft

Chapter 

30:

C&C

Part 1:

Low-Rise 

Buildings

Part 2:

Low-Rise 

Buildings 

(Simplified)

Part 3:

Buildings 

with h>60 ft

Part 4:

Buildings 

with h≤160 

ft 

(Simplified)

Part 5:

Open 

Buildings

Part 6:

Building 

Appurtenan

ces, 

Rooftop 

Structures, 

Equipment

Chapter 

31:
Wind 

Tunnel 

Procedur

e

Torsion
Question: When is torsional design 

required?
Answer: Chapter 28: Part 2

Not Required

54

49 50

51 52

53 54
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Torsion
Question: When is torsional design 

required?

Answer: A new option in ASCE 7-

10… Appendix D.

55

Torsion
When can I ignore torsion?

D1.1: One and Two Stories

• One-story buildings h≤30 ft

• Two-story buildings with light-frame construction

• Two-story buildings with flexible diaphragms

56

Torsion
When can I ignore torsion?

D1.2: Controlled by Seismic Design

D1.2.1 Not flexible diaphragms:

• Center of mass +/-15% geometric center, and

• Seismic story shear > 1.5 Wind story shear

D1.2.2 Flexible diaphragms:

•Seismic forces in LFRS > 1.5 Wind forces in LFRS

≥ 1.5 times 

Roof

Level 5

Level 4

Level 3

Level 2

Roof

Level 5

Level 4

Level 3

Level 2

≥ 1.5 times 

Seismic Wind

57

Torsion
When can I ignore torsion?

D1.3: “Torsionally Regular” Structures

Δcase1Δcase2

58

Torsion
When can I ignore torsion?

D1.4: Flexible Diaphragms Designed for Increased Wind Loading

 Scale MWFRS wind load by 1.5



x1.5

59

Torsion
When can I ignore torsion?

D1.5: Case A, B, C, D, E, F

(well distributed lateral system)

60
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59 60
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 Enclosure Classification

 Analysis Methods

 Torsional Effects

 Effective Wind Area

 Corner Zones

Frequently Misunderstood Wind 

Provisions

61

Component and Cladding: Effective Wind Area

Question: What’s the difference between effective wind area and tributary 

area?

62

Component and Cladding: Effective Wind Area

Question: Roof trusses are 30’ long and are 4’-0” OC.  What is the effective 

wind area?

Answer: 

A) 30’x4’=120 ft2

B) 30’x30’= 300 ft2

3

63

Component and Cladding: Effective Wind Area

Question: Roof trusses are 70’ long and are 8’-0” OC.  What is the effective 

wind area?

Answer: 

A) 70’x8’=560 ft2

B) 70’x70’= 1,633 ft2

3

64

Component and Cladding: Effective Wind Area

Question: Metal decking panels are 20’ long and 2’ wide supported on beams 5’ OC.  

What is the effective wind area?

Answer: 

A) 20’x2’= 40 ft2

B) 5’x2’= 10 ft2

C) 5’x5’= 8.3 ft2

3

65

Component and Cladding: Effective Wind Area

Question: A masonry wall which is grouted and reinforced at 24” OC is 12’ tall and 80’ 

long and is supported top and bottom.  What is the effective wind area? 

Answer: 

A) 12’x80’= 960ft2

B) 12’x1’= 12ft2

C) 12’x2’= 24ft2

D) 12’x12’= 48ft2

3

66

61 62

63 64

65 66
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Component and Cladding: Effective Wind Area

Question: Roof trusses span 75’ and are spaced at 10’ OC. What is the effective wind 

area? 

Answer: 

A) 75’x10’= 750ft2

B) 75’x75’= 1,875ft2

3

 The 750 ft2 tributary 

area is > 700 ft2 thus can 

be designed with 

MWFRS pressures.

67

Continuous Members?  

Cantilever Members?

68

Effective Wind Area?

Influence Lines
(Ongoing Discussion in ASCE 7-22)

 Enclosure Classification

 Analysis Methods

 Torsional Effects

 Effective Wind Area

 Corner Zones

Frequently Misunderstood Wind 

Provisions

69

Local Effects: Wind Around A Corner (Images from FEMA Multi Hazard Seminar)

70

71

Corner Zones 

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.

Not a corner: Inside 

Corners Do Not Cause Air-

Flow Separation

72

Corner Zones? 

67 68

69 70

71 72
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73

Corner Zones? Not a corner: Angle is >170˚

175˚

74

Corner Zones? 

75

Corner Zones? Not a corner: Inside 

Corners Do Not Cause Air-

Flow Separation

76

… ASCE 7-16 further clarifies corner zones.

Summary:

1) Consider the intent of the code before trying to apply the language.

2) Does maintaining all Analysis Methods help or hurt?

3) There are attempts to simplify the code, make it more user friendly.

Emily Guglielmo

eguglielmo@martinmartin.com

415-814-0030

78

73 74

75 76

77 78


