Table 3-2
Value of Dynamic Pressure Coefficient, C,

Building Category C,
1 [ 6
11 28
HI 32
v 33
Table 3-3

Minimum Elevation of Lowest Floor, A Zones

Minimum Elevation of

Bulding Category Lowest Habitable Floor
I DFE
I DFE
HI DFE
v BFE + 1.0 ft {0.30m). or DFE,

whichever 15 higher

Table 53
Minimum Elevation of Bottom of Lowest Supporting Horizontal
Structural Member of Lowest Floor, ¥V Zones

Minimum Elevanon of Bottnm of Lowest Supporting Honzontal Structural
Member of Lowest Floor

——~Member Orientation Relative to the Direction of Wave Approach

Building Category Paraliel* Perpendicular*
1 DFE DFE

It DFE BFE + 1.0 f1{0.30m) or DFE,
whichever 1s higher

HI BFE +1 0 ft (0 30m) or DFE. BFE +2.0 ft {0 60m) or DFE,
whichever is higher whichever is higher

v BFE + 1.0 ft (0.30 m) or DFE, BFE + 2.0 fi (0.60m) or DFE,
whichever 1s hagher whichever is higher

* Orientation of lowest horizontal structural member relative to the gencral direction of wave approach; parallel shall mean
less than or equal to 20 degrees from the direction of wave approach; perpendicular shall mean greater than 20 degrees from
the direction of approach
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4. Wind Loads

6.1 General

6 1.1 Scope. Buldings and other structures. including the
main wind force resising systern and all components and
cladding iherenf, shail be designed and construcied (o resist
wind loads as spec.fied herain

6.1.2 Allowed Procedures. The design wind loads for
buildings and other structures, tncluding the main wind
force resising sysiern and compenent and cladding
elements thereof, shall be determined using one of the
following procedures: (1) Method 1 - Simplified
Procedure as specified in 6 4 for butldings meeting the
requirements specified therein; {2) Method 2 - Analytical
Procedure as specified in 6.5 for buildings meeung the
requiremnents specified theremn, (3) Method 3 - Wind
Tunnel Procedure as specified in 6 6

6.1.3 Wind Pressures Acting on Opposite Faces of Each
Building Surface. In the calculation of destgn wind leoazs
for the main wind force resisung system and for
components and cladding for buildings, the algebraic sum
of the pressures acting on opposite faces of each buiding
surface shall be taken inio account.

6.1.4 Minimum Design Wind Loading. The design wind
load, determined bv any one of the procedures specified in
61 2, shall be not less than specified n this section.

6.1.4.1 Main Wind Force Resisting System. The wind
load to be used 1n the design of the mamn wind force
resisting system for an enclosed or partially enclosed
building or other structure shall not be less than 10 lb/fi?
(0.48 kN/m?} multiphed by the area of the building or
structure projected onto a vertical plane normal to the
assumed wind direction The design wind force for open
buiidings and other structures shall be not less than 10
Ib/i? (0 48 kN/m?®) muiuplied by the area A,

6.1.4.2 Compenents and Cladding. The design wind
pressure for components and cladding of buildings shall be
not less than a net pressure of 10 Ib/f (0.48 kN/m®) acting
in erther direction normal to the surface

6.2 Definitions. The following defimtions apply only 10
the prosy1sions of Section &:

Approved: Acceptable to the authonity having
Jjunsdicuon.

Basic wind speed, ¥: 3-second gust speed at 33 feet (10
meters) above the ground in Exposure C (see 6.3.6.1) as
determined in accordance with 6 5.4

Building, enclosed: a building that does not comply with
the requirements for open or partially enclosed bulddings

Building envelope: cladding, roofing, extenor walls,
glazing, door assemblies, window assembiies, skylhght

assemblies. anag other components wnclowng the buliding

Building and other structure, flexible: Slenaer buildings
and other siructures that have a fundamentat natural
frequency less than 1 Hz

Buwilding, low-rise: enclosed or parmally enclosed
busldings whicn comply with the foflowing conditions

6. mzan roof height h less than or equalt o 6G ft (18
m),

7. mean roof height b does not exceed least
honzontal dimension.

Building, open: a building having each walt at least 80%
open This condition is expressed for 2ach wall by the
equanion A, 208 A, where.

A, = wotal area of openings o 2 wali that recerves
positive external pressure. in 5q ft (m?)

A, = the gross area of that wall in which A_ 15
idenufied. in sq fi {m")

Building, partially enciosed: 2 buwilding which complies
with both of the following conditons

i the total area of openings 1n a wall that receives
positive xternal pressure exceeds the sum of the
areas of openings tn the balance of the building
envelope (walls and roof} by more than 10%, and

2. the total area of openings in a wall that receives
positive external pressure exceeds 4 sq fi (0 37
m*) or 1% of the area of thar wall. w+hichever is
srnaller, and the percentage of openings i the
balance of the building envelope does not exceed
20%.

These condiuions are expressed by the following equations

I A, > 1104,
2 A,>4sqft(037m’)or > 0 01A,. whchever s

smaller, and A /A, £ 0 20 where

A, A, are as defined for Open Building

A, =  the sum of the areas of openings in the
building envelope (walls and roof) not
including A, in sq fi (m?)

A, = the sum of the gross surface areas of the
building envelope (walls and roof) not
including A, in sq ft (m%)

Building or other structure, regular shaped: abuilding
or other structure having no unusual geometrical
irregulanty in spanal form.

Building or other structures, rigid: a buwiiding or other

structure whose fundamental frequency is greater than or
equal 1o 1 hz.
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Buitding, simpte diaphragm: an enclosed or partally
enclosaed bund:ng in which wind loads are wransmited
through fleor and roof diaphrams to the vertical man wind
force resisiing svstem.

Components and claddwng: elements of the building
envelope tha: do not qualify as part of the main wind-force
resisting system

Design force, F: equivalent static foree 1o be used in the
determinauon of wind loads for open buildings and ather
structures.

Design pressure, p: equivalent static pressure to be used 1n
the determimation of wind loads for buildings

Effective wind area: the area used 10 determine GC, For
componen! and cladding elements, the effective wind area
in Figures 6-5 through 6-8 is the span length muitiplied by
an effecuve width that need not be less than one-third the
span length For cladding fasteners, the effective wind area
shall not be greater than the area that 1s tributary to an
individual fastener.

Escarpment: Also known as scarp, with respect 1o
topographic erfects in 6.5.7. a cliff or steep slope generally
separating two levels or gently sloping arcas

Glazing: glass or transparent of translucent plastic sheet
used 1n windows, doors, or skylights.

Glazing, impact resistant: glazing which has been shown
by an approved test method to withstand the impact of
wind barmne mussiles likely to be generated n wind bome
debns regions dunng design winds.

Hill: with respect to topographic effects m 6 5.7, 2 land
surface characterized by strong relief in any horizontal
direcuon. See Figure 6 2.

Hurricane prone regions: areas vulnerable o hurricanes;
in the United States and 1ts territories defined as:

1. the U.S Atlantic Ocean and Gulf of Mexico
coasts where the basic wind speed 15 greater than
90 mph, and

2. Hawaii, Puerto Rico, Guam, Virgin Islands, and
American Samoa.

Impact resistant covering: a covering designed to protect
glazing, which has been shown by an approved test method
1o withstand the impact of wind bome missiles hikely to be
generated in wind bome debris regions dunng design
winds.

Importance factor. I: a factor that accounts for the degree
of hazard to human life and damage to property.

Main wind-force resisting system: an assemblage of
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structural elements assigned 10 provice support and
stabiliny for the overall structure The system generalis
recerves wind loading from more than one surface

Mean roof height, h: The average of the roof eave haight
and the height to the highest port on the roof surtace,
excepl that, for roof angles of less than or equal o 10°, the
mean roof height shal! be the roof heave height

Opemngs: apertures or holes in the building envelope
which allow air to flow through the building envelops and
which are designed as "open” dunng design winds as
defined by these provisions

Recognized literature: published research findings and
technical papers that are approved

Rudge: with respect 10 opographic effects n 63 7 an
elongated crest of a huli charactenzed by strong relefn
two directions. See Figure 6 2

Wind berne debris regions: areas wilhin numcane prone
regions located

1 within one mile of the coastal mean high water
line where the basic wind speed 1s equal to or
grealer than 110 mph and 1in Hawan. or

2. 1n areas where tne basic wind speed s equai o or
greater than 120 mph.

6.3 Symboels and Notations. The following symbols and
notation apply only to the provisians ef Section 6

A = effecuve wind area, in sq ft (m?)

A, = the gross area of that wall .n which A s
identified. in sq ft (m%}

A, =  the sum of the gross surface areas of the
building envelope {walls and roof) not
including A, 1n sq ft {m?)

A, = total area of openings 1n a wal} that recerves
positive external pressure, i sq fi {m?)
A, = the sum of the areas of epenings in the

bunlding envelope {walls and roof) not
including A, in sq ft (m%)

Ay =  total area of openings in the butlding
envelope sq fi (sq meters)

a =  width of pressure coefficient zone, 1n feet
{meters)

Ay = areaof open buildings and other structures
either normal to the wind direction or
projected on a plane normal to the wind
direction, m square feet {sq merers)

B = honzontal dimension of building measured
— normal to wind direction, in feet (meters)

b = mean hourly wind speed factor in Eq 6-12
" from Table 64

b = 3 second gust speed factor from Table 6-4
C; = force coefficient 10 be used in determination

of wind loads for other structures
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external pressure coefficient to be used in
determunation of wind loads for bildings
turbulence intensity factor in Eq 6-3 from
Table 6-4

diameter of a circular structure or member
in feet (meters)

depth of protruding elements such as nbs
and spalers, in fezt (m)

gust effect factar

zust effect factor for main wind-force
resistung sysiems of flexible buildings and
other structures

product of external pressure coefTicient and
gust effect factor to be used 1n determination
of wind lpads for bulldings

product of the equevalent external pressure
coefficient and gust effect factor to be used
i determunation of wind loads for main
wind-force resisiing system of low-rise
burldings

product of tntemal pressure coefficient and
gust effect factor to be used i determination
of wind loads for butldings

peak factor for background response in

Eq. 6-2 and Eg. 6-6

peak factor for resonant response n Eq 6-6
peak factor for wind response iz Eq. 6-2 and
Eq 6-6

height of hill or escarpment in Figure 6-2.1n
feet (meters)

mean roof height of a buitding or height of
other structure, except that eave height shall
be used for roof angle 6 of less than or equal
to 10°, in feet {meters)

importance factor

intensity of turbulence from Eq 6-3

K. K, K; = muitipliers in Figure 6-2 to obuain K,

~
1
4 U
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wind directuonality factor in Table 6-6
velocity pressure exposure coefficient
evaluated at heightz=h

velocity pressure exposure coefficient
evaluated at height z

topographuc factor

horizental dimension of a building
meastred parallel 1o the wind direction, in
feet {meters)

distance upwind of crest of hill or
escarpment in Figure 6-2 to where the
difference 1 ground elevation is half the
height of hill or escarpment, in feet (meters)
ntegral length scale of turbulence, m ft {m)
integral length scale factor from Table 6-4,
ft (m)

targer dimenston of s1gn, in feet {meters)
smaller dimension of sign, tn feet (meters)
reduced frequency from Eq 6-10

building natural frequency, hz

design pressure to be used i determination
of wind loads for buildings, 1n pounds per

<TPRFAwE

»

b

i

il

square foot (N/m?)

wind pressure acting on leaward face in
Figure 6-9

wind pressure acung on windward face 1a
Figure 6-9

background response from Eq 6-4
velocity pressure in pounds per square foot
(N/m7)

velocity pressure for mternal pressure
determunation

velocity pressure evaluated at height z = h,
1 pounds per square foat (N/m?)

velocity pressure evaluated at height z
above ground, 1n pounds per square foat
(Nfm?)

resonant respanse factor from Eq 6-8

L = values from Eg 6-11

reduction factor from Eq 6-14

value from Egq 6-9

rise-to-span rano far arched roofs

basic wind speed obtainea fromt Fig 6-1,1n
mites per hour {meters per second). The
basic wind speed corresponds to a 3-second
gust speed at 33 fi (10 m) above ground 1
exposure category C

unpartitioned mternal volume 1n cubic feet
{cubic meters)

mean hourly wind speed at height z, fifsec
(m/s)

width of building i Figures 6-3C and 6-
7A. and width of span in Figures 6-6 and 6-
78, in feet (meters)

distance to center of pressure from
windward edge i Table 6-6, 1n feet {meters)
distance upwind or downwind of crest in
Figure 6-2, in {eet {meters)

height above ground level, in feet {meters}
equivalent heighi of structure. wn fi {m)
nemimnal height of the atmosphenc boundary
layver wsed in this standard. Values appear in
Table 6-4

exposure constant from Table 64

3 second gust speed power law exponent
from Table 6-4

reciprocal of o from Table 6-4

mean hourly wind speed power law
exponent in Eq 6-12 from Table 6-4
damping ranio, percent critical for buildings
ot other structures

integral length scale power law expenent in
Eq 6-5 from Table 64

ratio of solid area to gross area for open
sign, face of a trussed tower, or lanice
structure

value used in Eq 6-11 {(see 6 5.8 2}

angle of plane of roof from hotizontal, in
degrees

herght-to-width ratio for solid sign
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6.4 Method 1 - Simplified Procedure

6.4.1 Scope. An cnclosed or partrally enclosed building
whose design wind loads are determined 1n accordance
with this secuon shall meet ail the foilowing conditions

| the building is 2 simple diaphragm building as

defined n 6.2 and

the building has roof slepes less than 10°, and

3 the mean roof height of the building is less than
or equal to 39 feet (9m), and

4. the buitding is a regular shaped building or
structure as defined in 6.2, and

5.  the building is not classified as a flexible
building as defined in 6 2, and

&  the building structure has no expansion jolnts or
separanons. and

7 the building 15 not subject to the topographic
effects of 6 5.7 (i.e. K,=1.0}

%]

a.4.2 Design Procedure:

I The basic wind speed ¥ shall be determined in
accordance with 6 5 4. The wind shall be
assumed 1o come from any horizomal directicn.

2. Anmportance factor { shall be determined in
accordance with 6 5.5.

3. Anexposure category or categories shall be
determmed 1n accordance with 6.3.6.

4.  An enclosure classification shall be determined
tn accordance with 6.5 9.

5. The design wind loads for the mamn wind force
resisang system shall be determined from Table
6-2 The design wind loads shall be applied
normal to the serface The design wind loads
shall be applied stmultaneously, with the net
combined wall pressure applied on all windw ard
wall surfaces and the net roof pressure applied on
all roof surfaces.

6 The design wind load for component and
cladding elements shall be determined from
Tabie 6-3. These net design pressures shall be
applied to each exterior surface

6.4.3 Air Permeable Cladding. Design wind loads
determined from Table 63 shall be used for ali air
permeabte cladding unless approved test data or recognized
literature demonstrate Tower loads for the type of air
permeable cladding being considered.

6.5 Method 2 - Analytical Procedure

6.5.1 Scope. A building or other structure whose design
wind loads are deterrnined in accordance with this section
shall meet ail of the following cenditions.

1. The building or other structure is a regular
shaped building or structure as defined in 6 Z,
and

2. The building or other structure does not have
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response characteristics makng It subject 1o
across wind loading, vortew shedding nstabiliy
due to gatloping or flurter_ or does nof have a sie
tocation for which channeling effects or buffeting
in the wake of upwind obstructions warrant
special consideration

6.5.2 Limitations. The provisions of 6.3 take into
constderation the load magnificarion effect caused by gusts
i resonance with along-wind vibrations of flexible
buildings or other structures Buildings or other structures
not meetng the requirements of 6.5 1, or having unusual
shapes or response characteristics shall be designed using
recognized literature documenting such wind load effects
or shall use the wind tunnel procedure specified n 6 6

6.5.2.1 Shielding. There shal! be no reductions in velocity
pressure due to apparent shielding afforded by buildings
and other structures or terrain features

£.5.2.2 Air permeable cladding. Design wind loads
determined from 6.5 shall be used for air permeabie
cladding unless approved test data or recognized literature
demonstrate lower loads for the type of air permeable
cladding being considered.

6.53 Design Procedure:

1 The basic wind speed V and wind direcrionaluy
factor K, shall be determined tn accordance with
6.5.4.

2. Animportance factor I shall be determined
accordance with 6.5 5.

3. An exposure category or exposure categories and
velocuy pressure exposurz coefjicient K, or K, as
2pplicable, shall be getermimed for each wind
direction 1n accordance with 6.5 6.

4 A topographic factor K shall be determined in
accordance with 6.5 7.

5 A gust effect factor (7 or G as applicable, shall
be determined 1n accordance with 6.5 8.

6.  An enclosure elassificatron shall be deterrnined
in accordance with 6.5 9.

7. fnternal pressure coeffictent GC,, shall be
determuned in accordance with 6.3.11.1

8. External pressure coefficients C, or GC, o1
foree coefficients Cy, as apphicable, shali be
determined in accordance with 6.5.11 2 or
6.5.11.3, respectively.

9. Felocity pressure g, or g, as applicable, shall be
determined in accordance with 6.5.10

10. Design wind load P or F shall be determined in
accordance with 6.5.12 and 6 5.13, as applicable.

6.5.4 Basic Wind Speed. The basic wind speed, V, used
in the determination of design wind foads on buildings and
other structures shall be as given in Fig. 6-1 except as
provided in 6.5.4.1 and 6.5.4.2. The wind shall be
assumed to come from any honzontal direction.



6.5.4.1 Special wind regions. The basic wind speed shall
be increased where records or expenence indicate that the
wind speeds are higher than those reflected 1n Fig 6-1
Mountamous terram. gorges, and special regions shown In
Figure 6-1 shall be examined for unusual wind conditions
The authortty having junisdicrion shall, 1f necessary, adpust
the vaiues given sn Figure 6-1 to account for higher lacal
wind speeds  Such adjusiment shall be based on
metearological information and an estimate of the basic
wind speed obtatned 1n accordance with the provisions of
63542

6.5.4.2 Estimation of basic wind speeds from regional
climatic data. Regional climatic data shall only be used 1n
lieu of the basic wind speeds given m Fig. 6-1 when (1)
approved extreme-salue siatistical-analysis procedures
have been emploved 1n reducing the data; and (2) the
length of record sampling error. averaging time.
anermnometer height data quality, and terrain exposure of
the anemometer have been taken into account

In hurricane prone regions, wind speeds denved from
simulation techmgues shall only be used in lieu of the basic
wind speeds given in Figure 6-1 when (1) approved
strulation or extreme value statistical analysis procedures
are used (the use of regional wind speed data obtained from
anemometers is not permitted o define the hurricane wind
speed nisk along the Gulf and Atlantic coasts, the
Canbbean or Hawan) and (2)the design wind speeds
resulttng from the study shall not be less than the reselung

300-vear return period wind speed divided by V15

6.5.4.3 Limitation. Tornadoes have not been considered
in developing the basic wind-speed distributtions.

6.5.4.4 Wind directionality factor. The wind
directionality facior, K,. shall be determined from Table &-
6 This factor shall only be apphed when vsed i
conjunction with load combinations spectfied in 2 3 and
24

6.5.5 Importance Factor. An importance factor, I, for the
buiiding or other structure shail be determined from Table
6-1 based on building and structure categories hsted in
Table 1-1

6.5.6 Exposure Categories

6.5.6.1 Generzl. For cach wind direction considered, an
exposure category that adequately reflects the
characteristics of ground surface irregularities shail be
determined for the site at which the building or structure 15
to be constructed. For a site located 1n the transition zone
between categories. the category resulting in the largest
wind forces shall apply Account shall be taken of
vartations in ground surface roughness that arise from
natural topography and vegetation as well as from
constructed features. For any given wind direction, the
exposure in which a specific building or other structure is
sited shall be assessed as being one of the following
categornes:

| Exposure A. Large city centers wath ar leasy
50% of the buiidings having a height in excess of
70 feet (21 3 m) Use of this evposure catewnr
skall be iimited to those areas for which te;ra\ﬁ
representative of Exposure A prevails in the
upwind direction for a d:stance of at |east
one-half mile (0 8 km} or 10 umes the hetght of
the building or ather structure, whichever Ts
greater Possible channeling effects or increaseq
velocity pressures due to the building or struciure
being located in the wake of adjacent buildings
shall be taken into account B
Exposure B. Urban and suburban areas wooded
areas. or other terram with numerous closely
spaced obstructions having the size of single-
farmily dwellings or farger  Use of this exposure
category shall be ltmitad to those areas for wnich
terraim representatve of Exposure B prevails in
the upwind direction for a distance of at Jeast
1.300 fi (460 m) or 10 nmes the height of the
bullding or ather structure. whichever 15 greater
Exposure C. Open terrain with scatiered
obstructions having heights generally less than
30 ft{9 1 m) This category includes flat open
country, grassiands and shorelines 1n hurricane
prone regigns
4 Exposure D. Flat, unobstructed areas exposed 1o
wind flowing over open water (excluding
shorelines 1n hurricane prone regions) for a
distance of at least | mule (! 61 km)} Shorelines
1n Exposure D include inland waterways, the
Great Lakes and coastal areas of California,
Oregon, Washingion and Alaska. This expaosure
shall apply onty to those buildings and other
structures gxposed to the wind comung from over
the water Exposure D extends inland from the
shoreline a distance of 1300 feet (460 m) or 10
umes the height of the building or structure,
whichever 1s greater
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6.5.6.2 Exposure category for main wind-farce resisting
systems

6.5.6.2.1 Buildings and other structures. For each wind
direcuion considered, wind loads for the design of the main
wind-force resisting system determined from Figure 6-3
shall be based on the exposure categones defined i
6.5.6.1.

6.5.6.2.2 Low-rise buildings. Wind loads for the design
of the main wind-force resisting systems for low-nise
buldings shall be determined using a velocity pressure g,
based on the exposure resulting 1n the highest wind loads
for any wind direction at the site when external pressure
coefficients GC,; given an Fig. 6-4 are used.



6.5.6.3 Exposure category for components and
cladding

6.5.6.3.1 Buildings with mean roof height h less than or
equal to 60 ft (18 m}. Components and cladding for
butldings with a mean roof height h of 60 ft (18 m) or less
shall be designed using a velocity pressure g, based on the
exposure resulting in the highest wind loads for any wind
direction at the site,

6.5.6.3.2 Buildings with mean roof height h greater than
60 ft (18 m) and other structures. Components and
cladding for buildings with a mean roof height h in excess
of 60 fi (18 m) and for other structures shail be designed
using the exposure resulting in the highest wind loads for
any wind direction at the site.

6.5.6.4 Velocity pressure exposure coefficient. Based on
the exposure category determined 1n 6 3.6.1, a velocity
pressure expasure coefficeent K, or K,, as applicable, shall
be determined from Table 6-3.

6.5.7 Topoegraphic Effects

6.5.7.1 Wind speed-up over hills, ridges, and
escarpments. Wind speed-up effects at 1solated hulls,
ridges, and escarpments constituting abrupt changes in the
general topography, located 1n any exposure category. shall
be included in the design when buildings and other sue
conditions and locations of structures meet all of the
following conditions:

1. The hill, ndge, or escarpment is isolated and
unobstructed upwind by other similar
topographic features of comparable height for
100 times the height of the topographic feature
(100H) or two miles (3.22 km) whichever 15 less.
This distance shall be measured horizontally
from the point at which the height H of the hull,
ndge. or escarpment 15 determined; and

2 The hill, ndge, or escarpment protrudes above
the height of upwind terran features within a rwo
mile (3.22 km) radwus in any quadrant by a factor
of two or more, and

3. The siructure is located as shown in Figure 6-2 1n
the upper one-half of a hill or ridge or near the
crest of an escarpment, and

4. HIL,202 and

5. H s greater than or equal to 13 feet (4.5 m) for
exposures C and D and 60 feet (18 m) for
exposures A and B.

6.5.7.2 Topographic factor. The wind speed-up effect
shall be included in the calculation of design wind loads by
using the factor K,

Ka=(1+K K, K Eq. 6-1

where K,, K,, and K, are given in Figure 6-2,
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6.5 8 Gust Effect Factor

6.5.8.1 Rigid structures. For ngid structures as detined
in 6 2. the gust effect factor shall be taken as 0 85 or
caiculated by the formula

((m 78,1, 0)

G=0925
1\ el7g 1

Eq. 6-2

I-=c (33/z)"¢ £q. 63

where 15 = the intensity of turbulence at height z and

where'z = the equivalent height of the structure defined as

G 6 h but not less than z,,,, for all baldding heights h. z,,,

and ¢ are hsted for each exposure in Table 6-4, goand g,

shall be taken as 3.4 The background response & 15 given
by

where B, k are defined 1n 6 3;and L = the integral tength
scale of wrbulence at the equivalent height given by '

—bfo p1yE
;—‘(-1’33)‘ Eq 6-3
in which [ and E are constants listed 1n Table 6-4.
6.5.8.2 Flexible or dynamiczlly sensitive structures. For

flexible or dynamically sensitive structurss as defined in
6 2. the gust effect factor shall be calculated by:

[0 R aa? R )
141,77 Jg, O +g: R J

I+17g,7;

G =092

g, and g, shall be taken as 3.4 and g 15 given by

. = f21n(3l500n)+——0—'ﬂ~— Ea. 67
s 1T 2 in (3600 m, ) &

R. the resonant response factor, is given by

R= J%R_th,,(o.ssm.ﬂ R,) Eq. 6-8
14T N,
T+ 103NM)7 Eq. 6-9



. n,L-
N, = LT’- Eq 6-10
i ] .
R,.:‘"‘,1 J(I‘f-’ Y} for n>0 Eq &-11a
N <n
R,=1 forn=0 Eq. 6-11b

where the subsenpt # in Eq 6-11 shail be taken as h. B,
and L respectively.

R, = R,settingn=4.6 n,h/-\-f;

R, = R, semngr]=4.6n,B!§;

R, = Ri_setingn=13 4n,L/_\7;

n = building narural frequency

§ = dampng ratio, percent of crincal

k. B. L arz defined 1n 6 3

V: = mean hourly wind speed (fi'sec) at height
2 determined from Eq 6-12

= —(zV (88

Vi=b] —| V} —
(33J [60) Eq. 6-12

where b and o arc constants listed in Table 6-4 and V 1s the
basic wind speed 11 mph

6.5.8.3 Rational analysis. In heu of the procedure
defined 1n 6 5 8.1 and 6.5 8.2, deterrmination of the gust
effect factor by any ranonal analysis defined n the
recognized literature 1s permitied,

6.5.8.4 Limitations. Where combined gust effect factors
and pressure coefficients (GC,. GC,,, and GC,} are given
in figures and tables the gust effect factor shall not be
determned separately

6.5.9 Enclosure Classifications

6.5.9.1 General. For the purpose of determining internal
pressure coefficients, all buildings shali be classified as
enclosed, partially enctosed, or open as defined i 6.2,

6.3,9.2 Openings. A determination shall be made of the
amouni of openings in the building envelope in order 1o
determine the enciosure classification as defined in 6.5 9 1.

6.5.93 Wind borne debris. (lazing in the lower 60 feet
(18.3 m) of Category I, III, or IV buildings sited 1n wind
borne debris tegions shall be impact resistant glazing or
protected with an impact resisiant covering, or such glazing
that receives positive external pressure shall be assumed to
be openings.

6 3.9.4 Multiple ctassifications. [fa bullding by
detinition complies with both the “open” and “parmia‘ly
enclosed” defimuons, it shall be classified as an "opcr}-“
bailding A butlding that does not comply with either the
“open” or "partially enclosed” definitions shall be classifie.
as an "enclosed” building

6.5.10 Velocity Pressure Velocizy pressure, q,. evaluated
at herght z shall be calculated by the following equarion

q, =0 00256 K, K, K V21 (ibisq fr) Eq.6-13
[in ST q, = 0.613 K, K, K, VZ I (N/m?)]

whers K, 15 the wind direcutonality factor defined in

6 44, K, 1s the velocity pressure exposure coefficient
defined 1in 6 5 6 4 and K, 15 the topographic factor defined
ms37 2.

Q. 15 the velociry pressure calculaied using Equation 6-13
at mean roof height h.

The numencal coeffictent 0 00256 (0 613 i S1) shall be
used except where sufficient climatic data are available to
Jusiify the selection of a different value of this factor for a
design application

6.5.11 Pressure and Force Coefficients

6.5.11.1 Internal pressure coefficient Internal pressure
coefficients. GC,,. shall be determined from Table 6-7
based on building enclosure classifications determined
from639%.

6.53.11.1.1 Reduction Factor for Large Volume
Buildings. R,. For a partially enclosed building containing
a single. unpartitioned large voiume, the internal pressurs
coefficient. GC,, shall be multiplied by the following
reducuon factor, R,

R, = 10 or
- l
R, =050+ 1510
V., Eq. 613
l+—
22,300A
where
V, = unpartinoned internal volume, in cubic
feet
A,, = total area of openings n the building

envelope (walls and roof, 1n sq fi)
6.5.11.2 External pressare coeflicients.
6.5.11.2.1 Main Wind Force Resisting Systems.

External pressure coefficients for main wind force resisiing
systems C, are given in Figures 6-3 and Table 6-8.
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Combuned gust effect factor and extemal pressure
caefficients, GC,yp, are given 1n Figure 6-4 for low-rise
buildings The pressure coefficient values and gust effect
factor in Figure 6-4 shall not be separated

6.5.11.2.2 Components and Ciadding. Combired gust
effect factor and extemnal pressure coefficients for
compenents and cladding GC, are given in Figures 6-3
through 6-8. The pressure coefficient values and gust
effect factor shall not be separated.

6.5.11.3 Force coefficients. Force coefficients C;are
given in Tables 6-9 through 6-13.

6.5.11.4 Roof overhangs

6.5.11.4.1 Main Wind-Force Resisting System. Roof
overhangs shall be destgned for a positive pressure on the
bottomn surface of windward roof overhangs comresponding
10 C, =0 8 in combinauen with the pressures determined
from using Figures 6-3 and 6-4.

6.5.11.4.2 Components and Cladding. For all buildings,
roof overhiangs shall be designed for pressures determuned
from pressure coefficients given n Figure 6-5B

6.5.12 Design Wind Loads on Encloseld and Partially
Enclosed Buildings

6.5.12.1 General

6.5.12.1.1 Sign Convention. Posiuve pressure acts
toward the surface and negative pressure acts away from
the surface.

6.5.12.1.2 Critical Load Condition. Values of external
and intemnal pressures shall be combined algebraically 1o
determine the most critical load.

6.5.12.1.3 Tributary Areas Greater than 700 sq {t (63
sq m). Component and cladding elements with tributary
areas greater than 700 sq ft (65 sq m) shall be permitted to
be designed using the provisions for main wind force
resisting systems

6.5.12.2 Main force resisting systems

6.5.12.2.1 Rigid Buildings of All Heights. Design wind
pressures for the main wind force resisting system of
butldings of all heights shall be determined by the
following equation:

p=4GC, - q,(GC,) (1bisq ft) Eq. 6-15
(N/m?)

where,

q = g, for windward walls evaluated at height
z above the ground
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q = g, forileeward walls, side walls and
roofs, evaluated al height h

q = q for windward walls, side walls.
leeward walls, and roofs of enclosed
buiidings and for negative intamat
pressure evaluation 1n partally enclosed
buildings

q, = g, for positive internal pressure
evaluation in partially enclosed buitdings
where height z is defined as the tevel of
the highest opening 1n the building that
could affect the positive internal
pressure, For bulldings sited 1n wind
bome debris regions. glazing n the tower
60 fi (18 3 m) thart is rot impact resistant
or protected with an 1mpact resistant
covering, the glazing shall be treated as
an opening in accordance with 6 5 9.3
For posiive internal pressure 2\ aluation,
q, may conservatively be evaluated at

height h (g, = q,)

G = pgusteffect factor from 6.5.8
C, = external pressure coefficient from Figure
6-3 or Table 6-8
(GC,} = \niernal pressure coefficient from Table

6-7

q and q, shall be evaluated using expasure defined n
656.2.1.

6.5.12.2.2 Low-Rise Buildings. Alternatively. design
wind pressurcs tor the main wind force resisting sy stemn of
low-rise buildings shall be deterrmined by the following
equation:

p=q, [(GCHGC,)] (1b/sqg fo) Eq. 6-16
(N/m’)
where,

q, = velocity pressure evaluated at mean roof
height h using exposure defined in
6.5.6.2.2 ’

{GC,) =extemnal pressure coefficient from
Figure 6-4

{GC,} =intemal pressure coefficient from Table
&7

6.5.12.2.3 Flexible Buildings. Design wind pressures for
the main wind force resisting system of flexible buildings
shall be determined from the following equation:

p=qGLC,-q (GC,) (Ibisq ) Eq 6-17
{(N/m?)



where 0, Q. C,and (GC ) arc as defined in 6 5122 [
and

G, = gust effect factor definedin 6 582

6.5.123 Full and partial loading The main wind-force
resisling system of buildings with mean roof height h
greater than 60 fi (18 mj shall bz designed for the tarsional
moments resuling from design wind loads calculated from
6 5.12 acting 1n the combinattons indrcated 1n Figure 6-9.

6.5.12.4 Compenents and cladding

6.5.12.4.1 Low-rise buildings and busldings with h < 60
ft (18.3 m). Design wind pressures on component ang
cladding elements of low-rise buildings and buildings with
h<&0 (18 3 m) shall be determined from the following
equanon

P =g, [(GC-{GC,)] {1bisg f) Eq 6-18
{(N/m)
where
g, = velocity pressure evaluated at mean roof
height k using exposure definad in
63631

{GC,)= enlernal pressure coefficients gtven in
Figures 6-5 through 6-7

(GC,} = mtemal pressure coefficient given in
Table 6-7

6.5.12.4.2 Buildings with h > 60 ft {183 m). Design
wind messures on components and cladding for all
buiidings with h > 60 ft (18 3 m) shail be determined from
the following equation.

p=q(GC,) - q,{GLC,) (Ib/sq f1) Eq 6-19
(Nim?)
where
q = q, for windward walls caiculated at

height z above the ground

q = g, for leeward walls, side walls, and
roofs, evaluated at height h

q, = g for windward walis, side walls,
leeward walls, and roofs of enclosed
buildings and for negative internal
pressure evaluation in partially enclosed
buildings

g, = q, for positive internal pressure
evaluation in partially enclosed bwldings
where height z is defined as the leve] of
the highest opening in the building that

could affect the positve internal
pressure  For buildimes suied in wind
bome debnis regions with glazing tn the
lower 60 ft {18 3 m} that 1s not impact
resistant or protecied with an impact
resistant cavenng. the glazing shall be
treated as an opening in accordance with
6.593 For posiuve internal pressurs
evaluation, g, may conservatively be
evaluated at height h (g, = q,)

{GC,)= external pressure coefficient from Figure
&8

(GC.= niernal pressure coefficient given in
Table -7

and g, shall be evaluated using exposure defined in
35632

6.5.12.43 Alternative design wind pressures for
components and cladding in buildings with 60 ft (18.3

m) < h < 98 ft (27.4 m). Alternative to the requirements
0f 6.5 12.4 2, the design of components and cladding for
buildings with 2 mean roof height greater tnan 60 feet

{18 3) m) ana less than 90 feet (27.4 m) values from
Figures 6-3, 6-6, and 6-7 shall be used only if the heighl o
width ratio 15 one or less (except as permitied by Note § of
Figure 6-3} and Equation 6-18 15 used

6.5.13 Design Wind Loads on Open Buildings and
Other Structures. The design wind force for open
buildings and other structures shall be determined by the
foliowing formulia.

F=q,GC; A, (ID)(N) Eq. 6-20
where.
q, = velocity pressure evaluated at height z of

the centroud of area A, using exposure
defined in6.5632

G = gusteffect factor from 635 8

C, = netforce cocfficients from Table 6-9
through 6-12

A, = projected area normal 1o the wind except

where C;15 specified for the actual
surface area, sq ft (m?)

6.6 Method 3 - Wind Tunane] Procedure
6.6.1 Scope.. Wind tunne! tests shall be used where
required by 6.5 2 Wind tunne) tesiing shall be permiited

m lieu of Methods 1 and 2 for any building or structure

6.6.2 Test Conditions Wind tunnel tests, or simular tests
employing fltids other than ai, used for the detuimination
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of design wind loads for any butlding or other structure
shall be conducted in accordance with this section  Tests
for the determnatian of mean and fluctuating forces and
pressures shatl meet all of the following conditions

I the natural atmesphenc boundary layer has been

modeled to account for the varration of wind speed

with height, and

the relevant macro (integral) length and micro

length scales of the longitudinal component of

atmospheric turbulence are modeled 1o

approximately the same scale as that used to model

the building or structure, and

3 the modeled building or other structure and
surroundmg structures and topography are
geometnically similar to their full-scale
counlerparts, except that. for low-rise buildings
meeting the requirements of 6 3.1, tests shall be
permitted for the modeled bullding in a single
exposure site as defined in 6.3 6.1, and

4 the projecied area of the modeled building or other

structure and surroundings 1s less than 8 percent of

the test section cross-sectional area unless

correction 1s made for blockage, and

the longitudinal pressure gradient 1n the wind

tunnel test section is accounted for;

6. Revnolds number effects on pressures and forces
are minimized, and

7 response characteristics of the wind tunne]
instrumentation are consistent with the required
measurements.

2

L

6.6.3 Dynamic Response. Tests for the purpose of
determuning the dynamic response of a building or other
structure shali be in accordance with 6.6 2. The structural
model and associated analysis shall account for mass
distribution, stiffness, and damping.

6.6.4 Limitations
6.6.4.1 Limitations on wind speeds. Vanation of basic
wind speeds with direction shall not be permitted unless

the analysis for wind speeds conforms to the requirements
of 6.54.2

30



This page imtentonaliy lefit biank

31



