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Wind load effect on detached houses
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Wind load fundamental
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* Great material source by David Fanella
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WIND LOADS

Time-Saving Methods Using the
2018 IBC and ASCE/SEI 7-16

P lllustrates the proper methods to determine wind loads
based on the latest codes and standards

) : Provides straightforward, step-by-step procedures

that are enhanced by numerous design aids, figures,
and flowcharts

» \Includes numerous examples that utilize and

"\ specifically reference the design aids
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Aerodynamic effect
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Aerodynamic effect
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Incident wind profile
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Ref: www.researchgate.net
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Aerodynamic effect
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* Wind pressure at Stagnatlon point: q = —pV2

(Bernoulli’'s equatlon) lasin p = air denSIty (kg/m?3)
ua: V= Ad>uiscau (m2/sec)

« p=125kg/m3 As:dudin:laviunanv

e MUSUKUDaLOU lbs/ft3 ua: V HUde miles/hr 2:1a
q =-pV?=0.00256V"
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dou Ao (1) wavviuvad lsuaugv flow ucuUaaunn
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Aerodynamic + Topographic effect
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° 1’ i - 2] 1 1

91N Bernoulli's equation d:[a EPVZ +pg = Epvz +p
1 2 2 w1 2 v 2
~p(V2—v?) = p —po K32 - pV?[1 — (—) 1=p—po

|74 Free flow wind Wind to building

2
o < 1 = o= v

* NMHUQ (;, Wum pressure coefficient = 1 — (;)
WAz Py = P —Pp V:[ADN

Pnet = qCy lasn q AD stagnation pressure K, = Exposure coefficient

K,: = Topographic factor

e 9190V ASCE 7-16 udaqvn stagnation pressure Q¢ K4 = Wind directionality factor

q: = 0-00256KszthKeV2 K. = Ground elevation factor



Directionality factor
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External & Internal Pressure
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Atmospheric Effect
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Ref: www.neonics.biz/wind-and-air-flow/cup-anemometer/
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Topographic Effect
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* ASCE 7-16: stagnation pressure

q, = 0.00256K,K, K K.V?

Tosn
K, = Velocity Pressure Exposure coefficient
K, = Topographic factor
K4 = Wind directionality factor

K. = Ground elevation factor

¢ WDISEUNIWANS:NUUDOUSVAUINTNIWAD
Us:tnAlagsouoiAis

ASCE 7-16

Table 26.10-1 Velocity Pressure Exposure Coefficients,

K, and K,

Height above Ground Level, z Exposure

ft m B c D
0-15 0-4.6 0.57 (0.70)¢ .85 1.03
20 6.1 0.62 (0.70)" (.90 108
25 1.6 0.66 (0.70) .94 1.12
30 9.1 0.70 .98 1.16
40 12.2 0.76 1.04 1.22
50 15.2 0.81 1.09 1.27
60 18.0 0.85 1.13 1.31
70 213 0.89 1.17 1.34
30 244 0.93 1.21 1.38
90 274 0.96 1.24 1.40
100 30.5 0.99 1.26 1.43
120 36.6 1.04 1.31 148
140 427 1.09 1.36 1.52
160 48.8 1.13 1.39 1.55
180 54.9 1.17 1.43 1.58
200 61.0 1.20 1.46 1.61
250 76.2 1.28 1.53 1.68
300 914 1.35 1.59 1.73
350 106.7 1.41 1.64 1.78
400 121.9 1.47 1.69 1.82
450 137.2 1.52 1.73 1.86
500 1524 1.56 1.77 1.89




Topographic Effect
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* ASCE 7-16: stagnation pressure

q, = 0.00256K,K, K K.V?

lagi

K, = Velocity Pressure Exposure coefficient

K, = Topographic factor

~
a
Il

Wind directionality factor

K. = Ground elevation factor

« A2 WISKaUIWUTU LpD1ASAVDEUULTUDIN

ANsgncDUDvaU

Diagrams oo 2y

: Vg
| .
[ Specd-ap
-
i:ﬁ_' X(Upwind) x{Dowmwind)
/ e T i -
; L
A 2
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
Topographic Muitipliers for Exposure C*#:°
K, Multiplier K3 Multiplier K Multiplier
30 Axisym- All Other 3D Axisyin-
HiLn 20 Ridge 20 Escampment  metncal Hill XLl 2D Escarpiment Cases Efln 20 Ridge 20 Escarpment  metrica Hil
020 0.29 0.17 021 0.00 100 100 000 100 100 100
0.25 036 021 0.26 0.50 0.58 0467 0.10 0.74 078 0.67
030 043 026 03 100 0.75 033 020 0.5 061 0.45
035 051 030 037 150 0.63 000 030 0.41 047 030
040 0.58 034 042 200 0.50 000 040 030 037 0.20
045 0.65 0.38 047 250 0.38 000 0.50 oz 029 0.14
0.50 072 0.43 053 300 0.25 000 0.60 0.17 022 0.09
350 0.13 000 070 0.12 017 0.06
400 0.00 000 050 0.0 014 0.04
090 0.07 011 0.03
1.00 0.05 008 0.02
0.50 0.01 002 0.00
200 0.00 000 0.00

“For values of HfL,, x/L,. and z/L; other than those shown, linear interpolation is pamitted.
“Far H{L, = (5, assume that H /L, =0.5 for evaluating K, and substitute 285 for Ly, for evaluating Ky and Ky,
“Multipliers are based on the assumption that wind approaches the hill or escarpment along the direction of maximum slope.

Notation

H =Height of hill or escarpment relaive o the upwind terrain, in ft (m).
K, =Factor to account for shape of topographic feature and maximum speed-up effect.
K5 =Factor to account for reduction in speed-up with distance upwind or downwind of crest.
Ky =Factor to account for reduction in speed-up with height above local terrain.
L; =Distance upwind of crest to where the difference in ground elevation is half the height of hill or escarpment, in ft (m).
x=Distance (upwind or downwind) from the erest to the site of the building or other structure, in ft (m).
z=Height above ground surface at the site of the building or other structure, in ft (m).
p = Honzontal attenuation factor.
v =Height attenuation factor.
Equations

Ka=(14+ K K:K3)
K, =determined from table below
Ka=(1—|x|/uLy)

Ko e ASCE 7-16



Topographic Effect ASCE7-16

#WelLoveSteelConstruction Table 26.6-1 Wind Directionality Factor, K4

Structure Type Directionality Factor K4
* ASCE 7-16: stagnation pressure
Buildings
q, = 0.00256KszthKeV2 Main Wind Force Resisting System 0.85
Components and Cladding (.85
F Arched Rools (.85
lasn Circular Domes 1.0
Chimneys, Tanks, and Similar Structures
K, = Velocity Pressure Exposure coefficient Square 0.90
Hexagonal (.95
K, = Topographic factor E;t:';;’““l :E}}j
Solid Freestanding Walls, Roof Top (.85

K4 = Wind directionality factor

Equipment, and Solid Freestanding and
Attached Signs
Ke = Ground elevation factor Open Signs and Single-Plane Open Frames 0.85
Trussed Towers

Tnangular, square, or rectangular (.85
All other cross sections (.95

« WOISEUNWans:nunaaavonNIsliavpvau _— ——
s . — 3 Directionahity factor K; =0.95 shall be pemuitted for round or octagonal
lU‘lQIC‘IZ)E)‘]FnS§UnS\)O‘1\)¢] tunfAnoRdva structures with nonaxisymmetric structural systems.



Topographic Effect
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* ASCE 7-16: stagnation pressure

q, = 0.00256K,K, K K.V?

Tosn
K, = Velocity Pressure Exposure coefficient
K, = Topographic factor
K4 = Wind directionality factor

K. = Ground elevation factor

« WDISTUIWaANS:NUIINADIWKUNULUUYDYUIA
21MANAQAVLIDS:QUAIUIVINNWULWUTU

ASCE 7-16

Table 26.9-1 Ground Elevation Factor, K,

Ground Elevation above Sea Level .
Ground Elevation

Factor
ft m Kg
<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
l. The conservatve approximation K, =1.00 1s permitted 1n all cases.
2. The factor K, shall be determined from the above table using mnterpo-
lation or from the following formula for all elevations:
K, = ¢~ 00000362z, ( 7, = ground elevaton above sea level 1n ft).
K, =e 00011% (z = ground elevation above sea level in m).
3. K, 1s permitted to be take as 1.00 n all cases.



Topographic Effect
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STRUCTURE MINIMISES
VORTICES AND
PREVENTS COHERENT
FREQUENCIES

FROM FORMING

OBSTACLE VORTICES
(BUILDING) CREATED

Ref: The BIM YouTube Channel, “"How Tall Buildings Tame the Wind”

+ tunseinduo1Asgo KSD slender 3ADASDIDADVWISEUIUSINANISATNTOWAAAASEIV
\WWuLEiu Taun (1) across-wind load effect (2) vortex shedding (3) galloping or fluttering
ua: (4) dynamic torsional effect BudipvldwanisnaasualuvAauluniswonsaul



ASCE 7-16 Gust Factor
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[Wikipedia] A wind

gust or just gustis a
brief, sudden increase in
the wind speed. It usually
lasts for less than

20 seconds. Generally,
winds are least gusty
over large water surfaces
and most gusty over
rough land and near high
buildings.

26.11.4 Rigid Buildings or Other Structures. For rigid
buildings or other structures as defined in Section 26.2, the gust-
effect factor shall be taken as (.85 or calculated by this formula:

14 07g,1-0 o
G=095( T _ng, (26.11-6)
I+ 0.7g,1I.
33\ 1/6 |
I;—.:(’(T) {26]]-?]
10 1/6 | _
If = (T) (26] ]-?.Sl)

where I: = intensity of turbulence at height z, where Z is the
equivalent height of the building or structure defined as 0.6/, but
not less than z,,;, for all building or structure heights h. z,,;, and ¢
are listed for each exposure in Table 26.11-1; go and g, shall be
taken as 3.4. The background response Q is given by

1
0= (26.11-8)

0.63
1+ 0.63 (—Li )

26.11.5 Flexible or Dynamically Sensitive Buildings or Other
Structures. For flexible or dynamically sensitive buildings or
other structures as defined in Section 26.2, the gust-effect factor
shall be calculated by

I+ 171, /g30% + g}?ﬁ:ﬂ)

G, =0.925
/ : ( [+ 1.7g,1-

8o and g, shall be taken as 3.4, and gg is given by

(26.11-10)

— 0.577 .
gr=+/21n(3.600n,) + — (26.11-11)
V2 In(3.600n,)
R, the resonant response factor, is given by
1 , , : :
R= \/ﬁR,,R;,RB(U.SB + 047R;) (26.11-12)
747N .
R, = = (26.11-13)
(1 4+ 103N, )"
nyL; :
N = == (26.11-14)
£
1 1 N . : -
Rp=——-=(1—-e) forn>0 (26.11-15a)
n -

R=1 forn=0 (26.11-15b)



ASCE 7-16: Outline
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Chapter 26—General Requirements: Use to determine the basic parameters for
determining wind loads on both the MWFRS and C&C. These basic parameters are
ACE =STANDARD »  Basic wind speed, V, see Section 26.5; Figs. 26.5-1 and 26.5-2
»  Wind directionality factor, K4, see Section 26.6
ASCE/SEI »  Exposure, see Section 26.7
»  Topographic factor, K, see Section 26.8
7-1 6 MWFRS »  Ground elevation factor, K, see Section 26.9
Main »  Velocity pressure, see Section 26.10
i »  QGust-effect factor, see Section 26.11
Wind #»  Enclosure classification, see Section 26.12
Minimum Design Loads and Force >  Internal pressure coefficient, GC,;. see Section 26.13 C&C
gsf‘l‘;‘f'ated (é:"(t)‘i::a f‘;: . Resisting Components
uliaings an er structures .
9 System Claddings
Wind loads on the MWEFRS may be Wind loads on the C&C may be
determined by determined by

———» Chapter 27: Directional Procedure for

buildings of all heights Chapter 30:
- Envelope Procedure in Parts 1 and 2, or
| - Directional Procedure in Parts 3, 4, and 5
—» Chapter 28: Envelope Procedure for low-rise - Building appurtenances (roof overhangs
buildings and parapets) in Part 6

- Nonbuilding structures in Part 7

——| Chapter 29: Directional Procedure for
building appurtenances (roof overhangs and
parapets) and other structures Chapter 31: Wind Tunnel Procedure
for any building or other structure

Y

L——p| Chapter 31: Wind Tunnel Procedure for any
building or other structure

FIGURE 26.1-1 Outline of Process for Determining Wind Loads
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e uunoIAISLUU 3 Us:ztAn

1) Open Building 01A1sAnndu

2)

3)

uouWUvdsovldatnund 80%
UDUWUNWUD

Partially Enclosed Building
d¥ovlanauawisailavin
WD La:N1vDDNUDVAUUDEYWD

no:nd(HLAQ internal pressure

Enclosed Building o1asuda
ndanuau=lu0ulumudauly
Open Building ua: Partially
Enclosed Building

MWFRS
Main
Wind
Force
Resisting
System

Basic wind speed, V, see Section 26.5;
Exposure, see Section 26.7

Ground elevation factor, K, see Sectic
Velocity pressure, see Section 26.10
Gust-effect factor, see Section 26.11
Enclosure classification, see Section 2
Internal pressure coefficient, GC,, see

YYVVVYVYYYY

Wind loads on the MWEFRS may be

determined by

—» Chapter 27: Directional Procedure for
buildings of all heights

Chapter 28: Envelope Procedure for low-rise

buildings

——| Chapter 29: Directional Procedure for
building appurtenances (roof overhangs and
parapets) and other structures

L——p| Chapter 31: Wind Tunnel Procedure for any
building or other structure

Chapter 26—General Requirements: Use to determine the basic parameters for
determining wind loads on both the MWFRS and C&C. These basic parameters are

Wind directionality factor, K4, see Section 26.6

Topographic factor, K, see Section 26.8

Figs. 26.5-1 and 26.5-2

User Note: Use Part 1 of Chapter 28 to determine the wind
pressure on the MWERS of enclosed, partially enclosed, or open
low-rise buildings that have a flat, gable, or hip roof. These
provisions use the Envelope Procedure by calculating wind
pressures from the specific equation applicable to each building
surface. For building shapes and heights for which these provi-
sions are applicable, this method generally yields the lowest wind
pressure of all of the analytical methods specified in this standard.

28.1 SCOPE

28.1.1 Building Types. This chapter applies to the determination
of main wind force resisting system (MWERS) wind loads on low-
rise buildings using the Envelope Procedure.

Part 1 applies to all low-rise buildings where it is necessary to
separate applied wind loads onto the windward, leeward, and
sidewalls of the building to properly assess the internal forces in
the MWFRS members.

28.3.1 Design Wind Pressure for Low-Rise Buildings. Design
wind pressures for the MWFERS of low-rise buildings shall be
determined by the following equation:

p=q[(GCpp) — (GCp)|(Ib/1i%) (28.3-1)

p=a[(GCpp) — (GCp)](N/m?) (28.3-1.si)




ASCE 7-16: Outline
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Basic Load Cases
Diagrams

Load Case B

Notation

a  10% of least horizontal dimension or 0.4 h, whichever is smaller, but not less than either 4% of least horizontal dimension or 3 ft
(0.9 m).
Exception: For buildings with 8=0 to 7° and a least horizontal dimension greater than 300 ft (90 m). dimension a shall be
limited to a maximum of 0.8 A.
Mean roof height. in feet (meters), except that eave height shall be used for 6<10°

B Angle of plane of roof from horizontal, in degrees.

FIGURE 28.3-1 Main Wind Force Resisting System, Part 1 [h < 60 ft (h < 18.3 m)]: External Pre Ce i (GCpy), for and
Partially Enclosed Buildings—Low-Rise Walls and Roofs

Load Case A
Building Surface

Fool Angle & [degrees) 1 z E 4 1E 2 3E 4E
05 040 —0.69 —037 -029 061 -7 —053 —043
m 053 —0.69 —048 -043 080 -107 -069 -064
3045 056 021 -043 -037 068 027 -053 —048
%0 056 0356 -037 —037 069 069 —048 —048
Load Case B

Buikling Surface
FRoof Angle & (degrees) 1 2 1 4 5 & 1E ES £ ' [ SE
0-50 —045  -0.69 037 —045 040  -029 048  —1.O7 053 048 061 —043
Notes

1. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively
2. For values of 6 other than those shown, linear interpolation is permitted.
3. The building must be designed for all wind directions using the eight loading patterns shown. The load patterns are applied to
each building corner in wrn a8 the windward corner.
4. Combinations of extemal and internal pressures (see Table 26.13-1) shall be evaluated as required to obtain the most severe
loadings.
3. chrmﬁmrsmnnl load cases shown below, the pressures in zones designated with a “T7 (1T, 2T, 3T, 4T, 5T, 6T) shall be 25%
of the full design wind pressures (zones 1, 2, 3, 4, 5, 6).
EXCEPTION: One-story buildings with # less than or equal to 30 ft (9.1 m). buildings two stories or fewer framed with
light-frame construction, and buildings two stories or fewer designed with flexible diaphragms need notbe designed for the
torsional load cases.

Torsional loading shall apply o all eight basic load patierns using the figures below applied at each windward corner.

6. For purposes of designing a building s MWFRS, the total horizontal shear shall not be less than that determined by neglecting
the wind forces on the roof.

EXCEPTION: This provision does not apply to buildings using moment frames for the MWFRS

7. For flat roofs, use =07 and locate the zone 2/3 and zone 2ESE boundary at the mid-width of the building.

8. The roof pressure coefficient (G Cpp). when negative in Zone 2 and 2E, shall be applied in Zone 2/2E for a distance from the
edge of roof equal 100.5 times the horizontal dimension of the building parallel 1o the direction of the MW FRS being designed
or 2.5 times the eave height at the windward wall, whichever is less; the remainder of Zone 2/2E extending to the ridge line
shall use the pressure coefficient (GC ) for Zone 3/3E.

Torsional Load Cases

Case A Torsion ] \}
Case B Torsion
R R

Transverse Direction Longitudinal Direction

FIGURE 28.3-1 (Continued). Main Wind Force Resisting System, Part 1 [h < 60 ft (h< 18.3 m)]: External Pressure Coefficients, (G C,), for
Enclosed and Partially Enclosed Buildings— Low-Rise Wals and Roofs

User Note: Use Part 1 of Chapter 28 to determine the wind
pressure on the MWERS of enclosed, partially enclosed, or open
low-rise buildings that have a flat, gable, or hip roof. These
provisions use the Envelope Procedure by calculating wind
pressures from the specific equation applicable to each building
surface. For building shapes and heights for which these provi-
sions are applicable, this method generally yields the lowest wind
pressure of all of the analytical methods specified in this standard.

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

q.=0.00256K K K;K,V* (Ib/f?); Vinmi/h  (26.10-1)

q¢.=0.613K_K_K;K,V* (N/m?); Vinm/s  (26.10-1.s)

The velocity pressure at mean roof height is computed
as ¢, =q. evaluated from Eq. (26.10-1) using K, at mean roof
height A.

28.1 SCOPE

28.1.1 Building Types. This chapter applies to the determination
of main wind force resisting system (MWERS) wind loads on low-
rise buildings using the Envelope Procedure.

Part 1 applies to all low-rise buildings where it is necessary to
separate applied wind loads onto the windward, leeward, and
sidewalls of the building to properly assess the internal forces in
the MWFRS members.

28.3.1 Design Wind Pressure for Low-Rise Buildings. Design

wind pressures for the MWFERS of low-rise buildings shall be
determined by the following equation:

P=aqn[(GCy) (28.3-1)

P=aqy[(GCpy) (28.3-1si)



ASCE 7-16: Outline

#WelLoveSteelConstruction

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, (GC)
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,>1.14,; 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 1s at least 80% open Negligible 0.00
Notes

1. Plus and minus signs signify pressures acting toward and away from the internal surfaces, respectively.
Values of (GC,;) shall be used with g, or g, as specified.

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

b. A negative value of (GC,;) applied to all internal surfaces.

W

User Note: Use Part 1 of Chapter 28 to determine the wind
pressure on the MWERS of enclosed, partially enclosed. or open
low-rise buildings that have a flat, gable, or hip roof. These
provisions use the Envelope Procedure by calculating wind
pressures from the specific equation applicable to each building
surface. For building shapes and heights for which these provi-
sions are applicable, this method generally yields the lowest wind
pressure of all of the analytical methods specified in this standard.

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

q.=0.00256K K K;K,V* (Ib/f?); Vinmi/h  (26.10-1)

q¢.=0.613K_K_K;K,V* (N/m?); Vinm/s  (26.10-1.s)

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

28.1 SCOPE

28.1.1 Building Types. This chapter applies to the determination
of main wind force resisting system (MWERS) wind loads on low-
rise buildings using the Envelope Procedure.

Part 1 applies to all low-rise buildings where it is necessary to
separate applied wind loads onto the windward, leeward, and
sidewalls of the building to properly assess the internal forces in
the MWFRS members.

28.3.1 Design Wind Pressure for Low-Rise Buildings. Design
wind pressures for the MWFERS of low-rise buildings shall be
determined by the following equation:

P=q (GC)](Ib/f%) (28.3-1)

P=q (GC,)](N/m?) (28.3-1.si)
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Main Wind Force Resisting System — Method 1 h< 60 ft, Main Wind Force Resisting System — Method 1 h <60 ft. Main Wind Force Resisting System — Method 1 h < 60 ft.
Figure 6-2 I Design Wind Pressures Figure 6-2 (cont’d) | Design Wind Pressures Figure 6-2 (cont’d) | Design Wind Pressures
Walls & Roofs — Walls & Roofs T Walls & Roofs
Enclosed Buildings Enclosed Buildings nclosed Buildings
Simplified Design Wind Pressure, psso (psf) (Exposure B at h = 30 ft., K = 1.0, with | = 1.0) Simplified Design Wind Pressure, ps3o (Rsf) Exposure 8 at h = 30 ., K. = 1.0, with I = 1.0)
N Zones o Zones
BasioVin | Roof | 3 Horlzontal Pressures Vertical Pressures Overhangs Basic Wind | Roof [ & Horizontal Pressures Vertical Pressures Overhangs
Speed Angle |3 Speed Angle |3
imph) ] (degrees) S| A B c D E F a H Ex | G (mph) | degrees) | 3 A B c D E F G H EOH | GoH
s | 1] 1s | 59 76 | 35 | 138 | 78 | 96 | -61 193 | 5.1 oto5° | 1| 247 | 120 | 164 | 76 | 297 | 69 | 207 | 431 | 417 | 827
100 1| 129 | 54 86 | 31 | -138 | -84 | 96 | 65 | -193 | -151 10° 1| 280 | 16 | 188 | 67 | 207 | -2 | 07 | 40 | 417 | 327
15" 1| 1aa | 48 96 | 27 | 138 | 90 | 96 | 69 | 193 | 51 15° i) 811 [ dos | 207 | 59 | 207 | 494 | 207 [ 440 | 417 [ 827
85 20 1] 158 42 106 23 | 138 | 96 9.6 73 | 193 | -154 125 20" 2] 343 9.0 229 50 297 207 | 207 187 | a7 | 827
25° IR R EEEO B ES 25° 1] 310 50 225 51 4138 | <188 [ -00 | 50 | 257 | 219
o — | — | | | 28 | a7 ] 07 | 30 | | 2] — e — s2 | 02| 14 | 65 | —
Wtoss [ 1] 128 | 88 | 102 | 70 10 [ 78 [ o3 [ 67 [ <45 | 52 0tods | 1| 279 194 | 221 16.2 22 | 69 | o8 | 45 | 98 | -112
2| 129 | 88 | 102 | 70 50 | 39 | 43 | 28 | 45 | s2 2| 279 191 | 221 152 | 107 | -84 93 6.0 98 | -112
otos | 1] 128 | -67 85 454 | 88 | 107 | 68 | 216 | -169 otos® | 1] 268 | 39 | 178 | 82 | a2 | 183 | 224 | 142 | 451 | 853
10° 1] a5 | 60 96 54 | 94 | 107 | 7.2 | 216 | 169 10° 1| a2 | 25 | 201 73 | -se2 | -197 | -224 | -151 353
I T1 61 | ¢ | 107 54 | 100 | 107 | 77 | 216 | 169 T5° 1| 537 | 12 | 224 | 64 | ez | 210 | 224 | 161 353
90 20° 1] 178 | 47 | 119 454 | 107 | 107 | 81 | 216 | 169 130 20° 1] 371 54 | 322 | 224 | -224 | 170 353
25° i e [ o2 |7 72 | 98 | 52 | 78 14 25° B IED 55 | 149 | 204 | 08 | -164 237
2| —— | | | | 27 | 53 | 07 | 84 — 2 - 57 | -1 15
Nods [ 1] 144 | 99 | 115 | 79 | 68 | o4 [ 75 | 51 | 58 P45 [ 1 16.5 23 | 183 [ o8 106 | -121
2| 146 | 99 | 115 | 79 56 | 43 | 48 | 31 51 | 58 2 165 | 116 | 90 10.0 106 | -121
1 otos” | 1] 159 | 82 | 105 | a0 | 191 | o8 | 133 | 84 | 267 | 200 otos° | 1] 311 96 | 73 | 212 | 260 523 | 409
Transverse Piadas 10° 1 74 -19.1 416 | 133 -89 267 | 208 107 T 351 -145 233 -85 373 208 | 260 175 | 523 409
15 1 6.6 91 | 24 | 133 | o5 | 267 | 209 15° 1] 390 | 129 | 260 | 74 | 73 | 244 | 260 | -186 | 523 | 409
1 20° 1 58 191 | 133 | 133 | -od | 267 | 209 140 20° 1] 430 373 | 260 | -260 | 497 | 623 | 409
s 00 o5 T 32 88 | 120 | 64 | 97 | 165 | 140 25° 1] 390 473 | 238 | -125 | 190 | 823 | 275
Correr I - p— -34 66 09 42 - 2" - 5.6 -12.8 1.8 -8.2
if i 30045 1 17.8 122 142 28 1.4 -108 o5 93 6.3 -7.2 80to 45 1 35.0 27 -212 09 182
Longitudinal 2| 178 | 122 | 142 | 98 69 | 53 59 | 38 | 63 | 72 2| 850 184 | 05 | 117 | 75 | 423 | -140
ooz | 1] 175 | w90 | e [ w4 | 2t1 | -9 | a7 | 93 | 294 | 230 oto5” | 1] 334 400 | 227 | -279 | 176 | -56.1 | -43.9
Notes 10° 1] 197 | 82 | 131 | a7 | 211 | q28 | 147 | 98 | 208 | 230 10° 1] 877 400 | 245 | -279 | 88 | 561 | <39
1. Pressures shown are applied to the harizental and vertical projections, for exposure B, at h=30 ft (9.1m), 1=1.0, and K, = 1.0. Adjust to 15 1] 210 | 73 | 147 | 42 |21t | 487 147 | 105 | 204 | 230 15 1] 418 400 | 262 } 279 | 200 | 661 | 439
other conditions using Equation 6-1. 105 20° 1] 243 | 84 | 161 a5 | 214 147 | 447 | 414 | 202 | 230 145 20° 1] 481 200 | 279 | 279 | 211 | et | 439
2. The load patterns shown shall be applied to each comer of the building in turn as the reference corner. (See Figure 6-10) 25° 1] 210 | as | 1se | a5 | w7 [ a2 | 1 | 107 | 182 | 154 25° 1] 418 86 | 253 | 134 | 204 | 346 | 205
3. Forthe design of the longitudinal MWEFRS use 0 = 0°, and locate the zone E/F, G/H boundary at the mid-length of the building. 2| o | | = | | a7 | a3 0| w6 | — | — 24— — | — — 71 | 37| 19 | 88 | — —
4. Load cases | and 2 must be checked for 25° < 8 < 45°. Load case 2 at 25 is provided only for interpolation between 25° to 30°. 01045 | 1| 196 135 15.7 10.8 15 119 08 -10.3 £9 30tod5 | 1| 375 256 298 20.5 29 -227 1.0 195 | 132 -15.0
é. Plus am} r:uuus signs signir})‘« pressures nlcung toward .lmtl away frumlh; projected surfaces, respectively. 2| 196 135 157 10.8 76 -5.8 65 6.9 2T 357 25.6 298 205 4.4 13 126 8.0 3.2 150
. For roof slopes other than those shown. linear interpolation is permitted.
< » . ) - " E g B EYHIEERE ° |1 7| 18! 237 | 110 | 42 244 | -204 18 . L
7. Thetotal horizontal load shall not be less than that determined by assuming ps = 0 in zones B & D. QoS 1] ez 100 127 59 2] 131 160 10.1 23 D03 3 83 = 2 244 28 189 ] 600 270
3. The zone pressures represent the following: 0 il 26 [ 90 | 144 | b2 | 231 | et | 160 | -108 | 523 10° 1] 402 | 67 | 268 97 | 429 600 | 470
Horizontal pressure zones — Sum of the windward and leeward net (sum of internal and external) pressures on vertical projection of: 1 Jy 2t | 80 | 160 | 46 1 207 | 15 ] 160 | 119 | 323 157 1] 448 | 149 ) 296 85 | 429
A~ End zone of wall C- Interior zone of wall 110 20 || 266 | 70 | 177 | 39 | 231 | 60 | 160 | 22 | 323 150 = 1] 494 | <130 | seo 72 | -a29
B-  End zone of roof D~ Interior zone of roof 25 T| 201 | 39 | 174 | 40 | 107 | 146 | 7 | 117 | 199 257 1] 48 72 324 74 | 199
Vertical pressure zones — Net (sum of internal and external) pressures on horizontal projection of: 2 - a1 | 79 | 4 | &1 o — — | | 75
E-  End zone of windwiud roof G- Interior zone of windward roof FTYCE Bl EECRETE RS BT BRI BT Y Bl R TR B
F-  End zone of leeward roof H- Interior zone of leeward roof ol 216 | 1es | 172 | el 83 | 65 | 72 | 48 | 76 24 a01 | 274 | 318 | 220 | 154
9. Where zone E or G falls on a roof overhang on the windward side of the building, use Eqy and Gy for the pressure on the horizontal ~ -
projection of the overhang. Overhangs on the leeward and side edges shall have the basic zone pressure applied. ows ] 228 T o st [ 7o | ova [ 56 | tor [ -2 T 384 0105 1| 458 | 238 | 304 | 143 | -55.
10 Notation: 10° 1] 258 | 07 | 174 | 62 | 274 | 468 | 9.4 | 120 | 834 10° 1] 517 [ 214 | 344 | 125 | 551
a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than cither 4% of least horizontal dimension 15 1] 267 [ o5 | o1 | 64 | 274 [ 70 | o1 [ 137 | 384 15° 1| s76 | 191 | 383 | 109 | 551
or 31t (0.9 m). 207 7] 316 | 88 | 211 | 46 | 274 | 181 | 191 | -145 | 82 20° 1] 634 | 67 | 423 93 55.1
; ; 120
h: Mean roof height, in feet {(meters), except that eave height shall be used for roof angles <107, 25° 1| 286 46 207 4.7 127 | 173 9.2 2139 | 237 25° 1| 575 93 46 95 256
6: Angle of plane of roof from herizontal, in degrees. o o | - [ 48 9.4 1.3 60 - 2] e e anees -9.7 -18.9 26 -12.1 e
tods | 1] 257 204 | 140 | 20 [ 56 [ a7 | 434 [ 90 | -03 30t045 [ 1| s15 [ 352 | 410 [ 282 40 | 313 13 | 269 | -181 | -207
2| 257 | 176 | 204 | 140 | 99 | 77 | 88 | 55 | 90 | -03 2 s15 | 352 | 410 | 282 | 198 | 154 | 172 | 110 | 81 | 207
Unit Conversions—1.0 ft = 0.3048 m; 1.0 psf = 0.0479 kKN/m : Unit Conversions—1.0 ft = 0.3048 m; 1.0 psf = 0.0479 KN/m 2
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Main Wind Force Resisting System — Method 2 All Heights
Figure 6-6 I External Pressure Coefficients, C,
Enclosed, Parcially Enclased Tuild: Walls & Roofs
[T o
wwo_ |5 ==
1,60, _...:: _...:: 1496,
e -
PLAN ELEVATION
GABLE, HIP ROOF
] esee
M.L _é. _g. 4266, 4 1266, E 4466,
15 l :3: :3:;;,66,, h I
GC,
i oz, "
P e I
PLAN ELEVATION ELEVATION
MONOSLOPE ROOF  (NOTE 4)
I e
=1 = I
tlehibssss ittty e, :
PL;N ELEV;\TION
MANSARD ROOF (NOTE8)

Main Wind Force Resisting Sysiem — Method 2 All Heighis
Figure 6-6 (con't) | External Pressure Coefficients, C,
Enclosed, Partially Enclosed Buildi Walls & Roofs
‘Wall Pressure Coefficients, Cp,
Surface L/B Cp Use With
Windward Wall All values 0.8 Q.
0-1 -0.5
Leeward Wall 2 -0.3 Qn
24 -0.2
Side Wall All values -0.7 an
Roof Pressure Coefficients, C,,, for use with g,
Windward Leeward
Wind Angle, 0 (degrees
Direction Angle, 8 (degrees) gle, O (degrees)
h/L, 10 15 20 25 30 35 45 260# | 10 15 | 220
-0.7 -0.5 -03 -0.2 -0.2 0.0*
Normal | <0251 -018 | 00+ | 02 | 03 | 03 | 04 | 04 |o01p]| 03 [0S |06
to -0.9 -0.7 -0.4 -0.3 ~0.2 -0.2 0.0%
ridgefor | 0.5 | -0i18 | -0i18 | o0+ | 02 | 02 03 | 04 |00t |03 |05 |06
ez1° -1.3% 1 1.0 -0.7 -0.5 -0.3 -0.2 0.0*
210 | 018 | 0018 | 018 | 00*| 02 | 02 | 03 |o01g |07 |06 |08
Horiz distance from C *Value is provided for interpolation
Normal windward edge P purposes.
to 0toh/2 -0.9,-0.18
ridgefor | £0.5 h2to0h -0.9, -0.18  }**Value can be reduced linearly with area
0<10 hto2h -0.5,-0.18 | over which it is applicable as follows
and > 2h -0.3,-0.18
Parallel Area (sq ft) Reduction Factor
/ 1%
toridge |>10 [ 0©P2 13 018 oo sqm) TO
for all @ S 300 (23.2 5q m) 0.9
>h2 -0.7,-0.18 > 1000 (92.9 sq m) 0.8

Notes:

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

2. Linear interpolation is permitted for values of L/B. /L and © other than shown. Interpolation shall only be
carried out between values of the same sign. Where no value of the same sign is given, assume 0.0 for
interpolation purposes.

3. Where two values of C, are listed, this indicates that the windward roof slope is subjected to either
positive or negative pressures and the roof structure shall be designed for both conditions. Interpolation
for intermediate ratios of h/L. in this case shall only be carried out between C, values of like sign.

4. For monoslope roofs, entire roof surface is either a windward or leeward surface.

5. For flexible buildings use appropriate Gyas determined by Section 6.5.8.

6. Refer to Figure 6-7 for domes and Figure 6-8 for arched roofs.

7. Notation:

B: Horizontal dimension of building, in feet (meter), measured normal to wind direction.

L: Horizontal dimension of building, in feet (meter), measured parallel to wind direction.

A: Mean roof height in feet (meters), except that eave height shall be used for © < 10 degrees.
z: Height above ground, in feet (meters).

G: Gust effect factor.

g.q: Velocity pressure, in pounds per square foot (N/m?), evaluated at respective height.

6: Angle of plane of roof from horizontal, in degrees.

8. For mansard roofs, the top horizontal surface and leeward inclined surface shall be treated as leeward
surfaces from the table.

9. Except for MWFRS’s at the roof consisting of moment resisting frames, the total horizontal shear shall not

be less than that determined by neglecting wind forces on roof surfaces.

#For roof slopes greater than 80°, use C, = 0.8
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Eali ol
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Notes:

0 01 0.2 03 04 05
Ratio of Rise to Diameter, fD
External Pressure Coefficients for Domes with a Circular Base.
(Adapted from Eurocode, 1995)

Two load cases shall be considered:

Case A.  C, values between A and B and between B and C shall be determined by linear
interpolation along arcs on the dome parallel to the wind direction;

Case B.  C, shall be the constant value of A for 8 < 25 degrees, and shall be determined by linear
interpolation from 25 degrees to B and from B to C.

Values denote C,, to be used with g+ Where hp + f'is the height at the top of the dome.

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

C, is constant on the dome surface for arcs of circles perpendicular to the wind direction; for example,

the arc passing through B-B-B and all arcs parallel to B-B-B.

For values of hp/D between those listed on the graph curves, linear interpolation shall be permitted.

8 =0 degrees on dome springline, 8 = 90 degrees at dome center top point. f is measured from

springline to top.

The total horizontal shear shall not be less than that determined by neglecting wind forces on roof

surfaces,

For /D values less than 0.05, use Figure 6-6.

Main Wind Force Resisting System — Method 2 All Heights Main Wind Force Res. Sys. / Comp and Clad. — Method 2 All Heights
Figure 6.7 l External Pressure Coefficients, C, Figure 6-8 I External Pressure Coefficients, C,, Arched Roofs
Enclosed, Partially Enclosed Buildings and Structures Domed Roofs Enclosed, Partially E Idings and Structures
A{hy ID=025]
Afh,D=0) Oy )\ Rise-to-span Co
08 o \ Conditions ratio, r
\ w Windward Center Leeward
o8 A(hy /D21.0) uarter half uarter
" / /,/ q q
. B>l
& s payi o<r<0z |-09 07-r 0.5
A = VAN PRl LR
_§ 0.0 / 7— o Raof on elevated structure 02<r<03* 1.5r-03 0.7-r -0.5
£ 02
~ 03srs0.6 2.75r-0.7 0.7-r 0.5
04 N /C (hy ID20.5)
o -~ p4 «
§ 08 \\ ; ,( J / Roof springing from ground level 0<r=<06 l4r -0.7-r -0.5
2 08
o ~
12 10 >< 7‘ < /5 (hp/D=0) *When the rise-to-span ratio is 0.2 <1 < 0.3, alternate coefficients given by 6r - 2.1 shall also be used for
ﬁ 4z / ™ / ~ the windward quarter.
~
14 / -‘]L = B(ho/0205) Notes:
E - 3
=t
16 \\ /—"/ 1. Values listed are for the determination of average loads on main wind force resisting systems.
18

2. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

3. For wind directed parallel to the axis of the arch, use pressure coefficients from Fig. 6-6 with wind
directed parallel to ridge.

4. For components and cladding: (1) At roof perimeter, use the external pressure coefficients in Fig. 6-11

with 6 based on spring-line slope and (2) for remaining roof areas, use external pressure coefficients of
this table multiplied by 0.87.
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Main Wind Foree Resisting System

a2538 Wil.sLa

Main Wind Force Resisting System 025sh/L<1.0

Main Wind Force Resisting System 025< h/L 1,0

Fignre a-I8A | et Pressure

Coeflicient, Cy Monosiope Free Roofs

Open Buildings

qs45°, y=0°", 180"

Figure 6-18B I Net Pressure Coefficient, Cy Pitched Free Roofs

Open Buildings 0 <45°,y=0° 180°

Figure 6-18C l Net Pressure Coefficient, Cy

Troughed Free Roofs

Open Buildings

0<45°,v=10°180°
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Wind Direction, g = 0°, 180°
Roof Load Clear Wind Flow Obstructed Wind Flow
Angle, 8 Case
Crw Cni Crw Cni
A 1.1 -0.3 -1.6 -1
75°
B 0.2 -1.2 -0.9 -1.7
15 A 1.1 -0.4 -1.2 -1
- B 0.1 -1.1 -0.6 -1.6
A 1.1 0.1 -1.2 -1.2
22.5°
B 0.1 -0.8 -0.8 -1.7
o A 13 0.3 -0.7 -0.7
30
B -0.1 -0.9 -0.2 -1.1
e A 13 0.6 0.6 0.6
) B -0.2 -0.6 -0.3 -0.9
a5 A 1.1 0.9 -0.5 -0.5
B -03 -0.5 -03 -0.7
Notes:
L Crw and Cyp, denote net pressures (contributions from top and bottom surfaces) for windward and leeward half of

roof surfaces, respectively.

2 Clear wind flow denotes relatively unobstructed wind flow with blockage less than or equal to 50%. Obstructed
wind flow denotes objects below roof inhibiting wind flow (=50% blockage).

ER For values of B between 7.5° and 45°, linear interpolation is permitted. For values of & less than 7.5%, use
monoslope roof load coefficients

4. Plus and minus signs signify pressures acting towards and away from the top roof surface, respectively.

5. Allload cases shown for cach roof angle shall be investigated.

6. Notation:
L horizontal dimension of roof, measured in the along wind direction, ft. {m)
h  mean roof height, ft. (m)
¥ direction of wind, degrees
] angle of plane of roof from horizontal, degrees

Direction
=

0

LT EL TSI 77

Roof Load Wind Direction. ¥ = 0%, 180°
Angle Case Clear Wind Flow Obstructed Wind Flow
6 Onw Cni Crw Cni
750 A 211 0.3 -1.6 -0.5
B .2 1.2 -0.9 -0.8
15¢ A -1 0.4 -12 -0.5
B 0.1 1.1 -0.6 -0.8
2050 A -1l -0.1 -12 -0.6
B -0.1 0.8 -0.8 -0.8
300 A -3 -0.3 -14 -0.4
B -0.1 0.9 -0.2 -0.5
37.5° A -1.3 -0.6 -14 -0.3
B 0.2 0.6 -03 -0.4
45° A -1 -0.9 -12 -0.3
B 0.3 0.5 -0.3 -0.4
Notes:
. Cyy and Cyp denole net pressures {contributions from top and botiom surfaces) for windward and Ieeward half of roof
surfaces, respectively.
2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or equal to 50%. Obstructed wind flow
denotes objects below roof inhibiting wind flow (>50% blockage).
3. For values of @ between 7.5° and 45°, lincar interpolation is permitted. For values of 0§ less than 7.5° use monoslope roof
load coefficients.
4. Plus and minus signs signify pressurcs acting towards and away from the top raof surface, respectively.
S Allload cases shown for each roof angle shall be investigated
6. Notation:
1  horizontal dimension of roof, measured in the along wind direction, ft_ (m)
h : mean roof height, ft. (m)
¢ direction of wind, derees
8 :angle of plane of roof from horizental, degrees
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PN
- \ 90(40)
100(45)
e )
\ 110(49)
- “#120(54)
W APE
130(58)
140(63)
¢\ *
T4k 130(58)
140(63) 140(63
1 140(63) ~ {50(67) (63)
‘i { 150(67)
Special Wind Region
90(40) B ot
100(45) [1130(58) Location vV m m/s
110(49)120(54) Hawaii 105‘7h 247))
Puerto Rico 145  (65)
Guam 170 (76)
Virgin Islands 145 (65)

American Samoa 125 (56)

Notes:

1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s)
at 33 ft (10 m) above ground for Exposure C category.

2. Linear i ion b wind is permitted.

3.Islands and coastal areas outside the last contour shall use the last wind speed
contour of the coastal area.

4. Mountainous terrain, gorges, ocean promontories, and special wind regions
shall be examined for unusual wind conditions.

FIGURE 6-1 continued
BASIC WIND SPEED
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103(46)
-~

SN

=

= *“\\v
——— =

170(76)
105(47) _) 180(80)
110(49) =
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Location V(mph) V(m/s)
Guam 195 (87)
Virgin Islands 165 (74)
American Samoa 160 (72) 150(67) 160(72)
Hawaii See Figure 26.5-2B )

\

170(76)

FIGURE 26.5-18 (Continued). Basic Wind Speeds for Risk Category Il Buildings and Other Structures
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Location V(mph) V(m/s)
Guam 210 (94) 160(72) 1‘7!)(78) —
Virgin Islands 175 (78) —F (80)
American Samea 170 (78) = 7=
Hawaii See Figure 26.5-2C

Puerto Rico

FIGURE 26.5-1C (Continued). Basic Wind Speeds for Risk Category Ill Buildings and Other Structures
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T e 120058)
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o~ J{(

__,/;/%\\‘4 160(72)

116(52) ,
o

N

Pt
I
!115(51)
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/-”' -?/:”‘\\ 150(67) 0
5 77/ T0080) 190(55) : 19%(8)5)
115(51) \)
120(54) ( A\
125(56) \ 170076 =, 200(89)
130(58)] 707007 )
140(83)150(67)
Location V(mph) V(m/s)
Guam 180 (80)
160(72)
Virgin Islands 150 (67) —
American Sar 150 67 % . 190(85)
H':::i‘i)an i See Figure 26(.5-20 1::;1:;)‘:_)/

Puerto Rico
FIGURE 26.5-1D (Continued). Basic Wind Speeds for Risk Category IV Buildings and Other Structures
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2.3.2 Basic Combinations. Structures, components, and foun-
dations shall be designed so that their design strength equals
or exceeds the effects of the factored loads in the following
combinations:

L. 14D+ F)

20120+ F+T)+ 1.6(L+H)+0.5L,orSor R)
3. 12D+ 16(L,or Sor R) + (L or 0.8W)

4. 12D+ 1.6W+L+05(L,orSorR)

5. 12D+ 1.0E + L +0.28

6. 09D + 1.6W + 1.6H

7. 09D+ 1.0E + 1.6H

MRI =300 years

Non-Hurricane Prone Regions Hurricane Prone Regions
Category and Hurricane Prone Regions with V = 100 mph
with V = 85-100 mph
and Alaska
1 0.87 MRI15 years 0.77
n 1.00 MRI50 years 1.00
m 115 MRI200 years 1.15
v 115 MRI 200 years 115

Category 1

ASCE 7-16

23.1 Basic Combinations. Structures, components, and
foundations shall be designed so that their design strength
equals or exceeds the effects of the factored loads in the
following combinations. Effects of one or more loads not
acting shall be considered. Seismic load effects shall be
combined loads in accordance with Section 2.3.6. Wind and
seismic loads need not be considered to act simultaneously. Refer
to Sections 1.4, 2.3.6, 124, and 12.14.3 for the specific definition
of the earthquake load effect E. Each relevant strength limit state
shall be investigated.

1. 1.4D

2. 1.2D+ 1.6L+0.5(L, or § or R)

3. 1.2D+ 1.6(L, or § or R)+(L or 0.5W)
4. 12D+ 1.0W + L+ 05(L, or Sor R)
5. 09D+ 1.0W

MRI =700 years
Risk
Category 2

2.3.6 Basic Combinations with Seismic Load Effects. Whena
structure is subject to seismic load effects, the following load com-
binations shall be considered in addition to the basic combinations
in Section 2.3.1. The most unfavorable effects from seismic loads
shall be investigated, where appropriate, but they need not be
considered to act simultaneously with wind loads.

Where the prescribed seismic load effect, E=f(E, , £, ) (defined
in Section 124.2 or 12.14.3.1) is combined with the effects of
other loads, the following seismic load combinations shall be used:

6. 12D +E, +E,+L+028
7. 09D - E, + E,

Where the seismic load effect with overstrength,
E,=f(E, E,;,), defined in Section 12.4.3, is combined with
the effects of other loads, the following seismic load combination
for structures shall be used:

6. 12D +E, +E,y, +L+0.2S
7. 09D — E, + E,y,

MRI= 1,700 years
Risk
Category 3

MRI=3.000 years

Risk
Category 4
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Non-Hurricane Prone Regions Hurricane Prone Regions
Category and Hurricane Prone Regions with V = 100 mph
with V = 85-100 mph
and Alaska
1 0.87 MRI15 years 0.77
n 1.00 MRI50 years 1.00
m 115 MRI 200 years 1.15
v 115 MRI 200 years 115
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MRI =300 years

Risk
Category 1

MRI =700 years

Category 2

Risk

N @)

10
15
20
25
30
35
40
45
50
100
200
500
1,000

0.73
0.81
0.86
0.90
0.92
0.94
0.96
0.98
0.99
1.00
1.08
1.16
1.26
1.34

MRI= 1,700 yea
Risk
Category 3

MRI=3.000 years

Risk
Category 4
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Other Characteristics of Wind Load
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Wind Load per DPT 1311-50
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e ADWJUAOANCIVHANA YDV UYN. 1311 ua: ASCE 7-16

> AULEiauads 60 uTA vs. AdWLEIaunssisn 3 Ui
(3-second gust)

» AMUNsSNAu (Return period KSd MRI) 50 U vs. ATUN1S
nau 300 U lamaiia 1/300 = 0.00333 (dowaniH load
combination LAACIVAU LWS1:UUNQADIULSIAUALS
AUDULsVlLLNIAU)

> Exposure A (1av) AU B (s1uLidov) vs. [Section 26.7]
Exposure ~ B (wawdov) C (d@ufHeglav wu v
Hed1) ua: D (lWddonaucvlaa 1gu o8SuB18iy)

> Wo1seu1 Importance factor : I, vs. [Lith I, LIWdSAUN
uclutwu/aaAimunisnau a‘lHSUE)’anSI‘lFD‘lUETlF’IEU
chvAu

> msmHuosUuUUUs tAN21A1S (D1Aswda / Uouwaau /
ua) lwawmsmmznuouaumaiu JuudAaRuancIvAU

DPT 1311 vs. ASCE 7-05 vs. 7-16

BASIC WIND SPEED, V: Three-second gust speed at 33 i
(10r m) above the ground in Exposure C (see Section 6.5.6.3) as
determined in accordance with Section 6.54.

BUILDING, ENCLOSED: A building that does not comply
with the requirements for open or partially enclosed buildings.

BUILDING, OPEN: A building having each wall at least
80 percent open. This condition is expressed for each wall by
the equation A, > 0.8A4, where

A, = total area of openings in a wall that receives positive
external pressure, in ft* (m?)

A, = the gross area of that wall in which A, is identified, in
i (m%)

BUILDING, PARTIALLY ENCLOSED: A building that

complies with both of the following conditions:

1. The total area of openings in a wall that receives positive
external pressure exceeds the sum of the areas of openings
in the balance of the building envelope (walls and roof’) by
more than 10 percent.

2. The rotal area of openings in a wall that receives positive
external pressure exceeds 4 [1* (0.37 m*) or 1 percent of the
area of that wall, whichever is smaller, and the percentage
of apenings in the balance of the building envelope does not
exceed 20 percent.

T'hese conditions are expressed by the lollowing equations:

1. A, > 1104,

2. A, = 4 sq ft (0.37 m*) or =0.014,. whichever is smaller,
and A, /A, < 0.20

where
A,. A are as delined [or Open Building
A,; = the sum ol the areas of openings in the building en-
velope (walls and roof) not including A, in ft? (mq)

Ay = the sum of the gross surface areas of the bmldmb en-
velope (walls and roof) not including Ay, in ft* (m?)

BASIC WIND SPEED, V: Three-second gust speed at 33 ft
(10 m) above the ground in Exposure C (see Section 26.7.3) as
determined in accordance with Section 26.5.1.

BUILDING, ENCLOSED: A building that has the total area
of openings in each wall, that receives positive external pressure,
less than or equal to 4 sq ft (0.37 m?) or 1% of the area of that
wall, whichever is smaller. This condition is expressed for each
wall by the following equation:

A, <0.014,, or4 sqft(0.37 m?), whichever is smaller,
where A, and A, are as defined for Open Buildings.

BUILDI\J(. L()\\ RISE: Enclosed or partially enclosed
building that complies with the following umdllu)m

1. Mean roof height A less than or equal to 60 ft (18 m).
2. Mean roof height h does not exceed least horizontal
dimension.

BUILDING, OPEN: A building that has each wall at least
80% open. This condition is expressed for each wall by the
equation A, > 0.84,, where

A, =total area of Upenings in_a wall that receives positive
external pressure, in ft2 (m?); and

A, -lhe eross area of that wall in which A, is identified, in f®
(m?).

BUILDING, PARTIALLY ENCLOSED: A building that
complies with both of the following conditions:

1. The total area of openings in a wall that receives positive
external pressure exceeds the sum of the areas of openings
in the balance of the building envelope (walls and roof) by
more than 10%.

. The total area of openings in a wall that receives positive
external pressure exceeds 4 12 (0.37 m2) or 1% of the area
of that wall, whichever is smaller, and the percentage of
openings in the balance of the building envelope does not
exceed 20%.

(]

These conditions are expressed by the following equations:
A, > L10A,;
A, >4 f2(0.37 m?) or
> 0.01A,, whicheveris smaller, andA,; /A < 0.20

gi =

where A, and A, are as defined for Open Building:

2.3.2 Basic Combinations. Structures, components, and foun-
dations shall be designed so that their design strength equals
or exceeds the effects of the factored loads in the following
combinations:

1. 1L4(D | F)
2, 12D+ F+T)+ 1.6(L+ H)+0.5(L, or Sor R)
3. 12D} 16(L,or Sor Ry | (L or0.8W)

4. 1.2D + L.6W + L+ 0.5(L, or S or R)

5. 12D+ 1.0E 4+ L +0.28

6. 09D 4+ 1.6W + 1.6H

7. 09D + 1.0E + 1.6H

2.3 LOAD COMBINATIONS FOR STRENGTH DESIGN

2.3.1 Basic Combinations. Structures, components, and
foundations shall be designed so that their design strength
equals or exceeds the effects of the factored loads in the
following combinations. Effects of one or more loads not
acting shall be considered. Seismic load effects shall be
combined loads in accordance with Section 2.3.6. Wind and
seismic loads need not be considered to act simultancously. Refer
to Sections 1.4, 2.3.6, 12.4, and 12.14.3 for the specific definition
of the earthquake load effect £. Each relevant strength limit state
shall be investigated.

1. 1.4D

2. 1.2D+ 1.6L+ 0.5(L, or S or R)

3. 1.2D+ 1.6(L, or S or R)+(L or 0.5W)
4. 1.2D+ 1.0W + L+ 0.5(L, or S or R)
5. 09D + 1.0W
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American Society of Civil Engineers

Minimum Design Loads
for Buildings and
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This second edition incorporates the
corrections as shown in the errata
found on www.seinstitute.org.

Revision of ASCE 7-98 SEI/ASCE 7-02
Second Edition

SECTION 2.4
COMBINING NOMINAL LOADS USING
ALLOWABLE STRESS DESIGN

2.4.1 Basic Combinations. Loads listed herein shall be
considered to act in the following combinations; whichever
produces the most unfavorable effect in the building,
foundation, or structural member being considered. Effects
of one or more loads not acting shail be considered.

l. D+ F

22 D+H+F+L+T

3. D+H+F+(L,or SorR)

4. D+ H+F+075(L+T)+0.75(L, or S or R)

5. D4+ H+F4+(Wor07E)

6. D+ H+ F4+0.75W or 0.7E}Y+ 0.75L + 0.75(L,
or S or R)

7. 06D+ W+ H

8. 0.,6D+07E+H
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wavanuazwaanaudavesiagnliluilasiaineennis

WA, bbb
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American Society of Civil Engineers

Minimum Design Loads
for Buildings and
Other Structures

105(47) < I v
This second edition incorporates the Lol 150(67) - "
corrections as shown in the errata 140(63) Y
found on www.seinstitute.org. ASCE/SEI 7-05 1 30(5?)20(54) 110(49)
115(51)
Revision of ASCE 7-98 SEI/ASCE 7-02

Second Edition

SECTION 2.4
COMBINING NOMINAL LOADS USING
ALLOWABLE STRESS DESIGN

2.4.1 Basic Combinations. Loads listed herein shall be
considered to act in the following combinations; whichever
produces the most unfavorable effect in the building,

115(51)
120(54)

170(76)

foundation, or structural member being considered. Effects . e 170(76)
of one or more loads not acting shail be considered. BASIC WIND SPEED
. D+ F .
2. D+H+F+L4+T 2 f-) L L RScEeE ASCE STANDARD
3. D+H+F+(L,orSorR) 3 f:)—i— (L or S or R) 7-10 ;CE/;EIG
4 D+ H+F+0.75(L + 1) +0.75(L, or § or R) 4. D +0.75L+0.75(L, or S or R) l. D
5. D+ H+F+(W or 0.7E) 5. D+ (0.6W or 0.7E) S A
6. D+ H+ F +0.75(W or 0.7E) + 0.75L + 0.75(L, 6a. D + 0.75L + 0.75(0.6W) + 0.75(L, or S or R) 4 . {n ?,:E : :;'?,_‘{]L S o )
or §or R) 6b. D + 0.75L + 0.75(0.7E) + 0.75S sl i buieliss or 5 or
. 0.6D V -+ H 1 o AT _ _
e [ veD=0ow 6. D+ 0.75L+ 0.75(0.6W) + 0.75(L, or S or R)
8. 0.6D +0.7E + H 8. 0.6D+0.7E 7. 0.6D+0.6W
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