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STRUCTURAL DESIGN

speeds determined by the local jurisdiction shall be in accor-
dance with Section 6.5.4 of ASCE 7.

In nonhurricane-prone regions, when the basic wind speed is
estimated from regional climatic data, the basic wind speed
shall be not less than the wind speed associated with an annual
probability of 0.02 (50-year mean recurrence interval), and the
estimate shall be adjusted for equivalence to a 3-second gust
wind speed at 33 feet (10 m) above ground in exposure Cate-
gory C. The data analysis shall be performed in accordance
with Section 6.5.4 of ASCE 7.

1609.3.1 Wind speed conversion. When required, the
3-second gust wind velocities of Figure 1609 shall be con-
verted to fastest-mile wind velocities using Table 1609.3.1.

1609.4 Exposure category. For each wind direction consid-
eréd, an exposure category that adequately reflects the charac-
teristics of ground surface irregularities shall be determined for
the site at which the building or structure is to be constructed.
For a site located in the transition zone between categories, the
category resulting in the largest wind forces shall apply.
Account shall be taken of variations in ground surface rough-
ness 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 categories.
When applying the simplified wind load method of Section
1609.6, a single exposure category shall be used based upon the
most restrictive for any given wind direction.

1. Exposure A. This exposure category is nolonger used in
ASCE 7.

2.{Exposure B. Urban and suburban areas, wooded areas or

other terrain with numerous closely spaced obstructions
having the size of single-family dwellings or larger. Ex-
posure B shall be assumed unless the site meets the defi-
nition of another type of exposure.

3. Exposure C. Open terrain with scattered obstructions,
including surface undulations or other irregularities,
having heights generally less than 30 feet (9144 mm) ex-
tending more than 1,500 feet (457.2 m) from the building
site in any quadrant. This exposure shall also apply to any
building located within Exposure B-type terrain where
the building is directly adjacent to open areas of Expo-
sure C-type terrain in any quadrant for a distance of more
than 600 feet (182.9 m). This category includes flat open

country, grasslands and shorelines in hurricane-prone re-
gions.

4. Exposure D. Flat, unobstructed areas exposed to wind
flowing over open water (excluding shorelines in hurri-
cane-prone regions) for a distance of at least 1 mile (1.61
km). Shorelines in Exposure D include inland water-
ways, the Great Lakes and coastal areas of California,
Oregon, Washington and Alaska. This exposure shall ap-
ply only to those buildings and other structures exposed
to the wind coming from over the water. Exposure D ex-
tends inland from the shoreline a distance of 1,500 feet
(460 m) or 10 times the height of the building or struc-
ture, whichever is greater.

1609.5 Importance factor. Buildings and other structures
shall be assigned a wind load importance factor, I,,, in accor-
dance with Table 1604.5.

1609.6 Simplified wind load method.

1609.6.1 Scope. The procedures in Section 1609.6 shall be
permitted to be used for determining and applying wind
pressures in the design of enclosed buildings with flat, ga-
bled and hipped roofs and having a mean roof height not ex-
ceeding the least horizontal dimension or 60 feet (18 288
mm), whichever is less, subject to the limitations of Sections
1609.6.1.1 and 1609.6.1.2. If a building qualifies only under
Section 1609.6.1.2 for design of its components and clad-
ding, then its main windforce-resisting system shall be de-
signed in accordance with Section 1609.1.1.

Exception: The provisions of Section 1609.6 shall not
apply to buildings sited on the upper half of an isolated
hill or escarpment meeting all of the following condi-
tions:

1. The hill or escarpment is 60 feet (18 288 mm) or
higher if located in Exposure B or 30 feet (9144
mm) or higher if located in Exposure C.

2. The maximum average slope of the hill exceeds 10
percent.

3. The hill or escarpment is unobstructed upwind by
other such topographic features for a distance from
the high point of 50 times the height of the hill or 1
mile (1.61 km), whichever is less.

TABLE 1609.3.1
EQUIVALENT BASIC WIND SPEEDS*"°

Vas 85 90 100 105 110 120

125 130 140 145 150 160 170

Vi 70 75 80 85 90 100

105 110 120 125 130 140 150

For SI: [ mile per hour = 0.44 m/s,

a. Linear interpolation is permitted.

b. V;y is the 3-second gust wind speed (mph).
c. V4, is the fastest mile wind speed (mph).
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TABLE 1608.3.1
SNOW EXPOSURE FACTOR, C,

EXPOSURE OF ROOF®P
TERRAIN CATEGORY? Fully exposed® Partially exposed Sheltered
A(see Section 1609.4) N/A 1.1 1.3
E Es}:e Section 1609.4) (0.9 ) 1.0 1.2
-C/(see Section 1609.4) 0.9 1.0 1.1
D (see Section 1609.4) 0.8 0.9 1.0
Above the treeline in windswept mountainous areas 0.7 0.8 N/A
In iflﬂ(:; ;giirseg; tziﬁlesriettetrees do not exist within a 0.7 0.8 N/A

For SI:

1 mile = 1609 m.

a. The terrain category and roof exposure condition chosen shall be representative of the anticipated conditions during the life of the structure. An exposure factor

b.

shall be determined for each roof of a structure.
Definitions of roof exposure are as follows:

1. Fully exposed shall mean roofss exposed on all sides with no shelter afforded by terrain, higher structures or trees. Roofs that contain several large pieces of
mechanical equipment, parapets which extend above the height of the balanced snow load, 7, or other obstructions are not in this category.

2. Partially exposed shall include all roofs except those designated as “fully exposed” or “sheltered.”

3. Sheltered roofs shall mean those roofs located tight in among conifers that qualify as “obstructions.”

. Obstructions within a distance of 10 #,, provide “shelter,” where £, is the height of the obstruction above the roof level. If the only obstructions are a few deciduous

trees that are leafless in winter, the “fully exposed” category shall be used except for terrain category “*A.” Note that these are heights above the roof. Heights used

to establish the terrain category in Section 1609.4 are heights above the ground.

TABLE 1608.3.2
THERMAL FACTOR, C,

THERMAL CONDITION® G
All structures except as indicated below C 1.0 ‘)
Structures kept just .above freezing and others with cold, ventilated roofs in which the thermal resistance (R-value) 1.1
between the ventilated space and the heated space exceeds 25h - ft* - °F/Btu
Unheated structures 1.2
Continuously heated greenhouses® with a roof having a thermal resistance (R-value) less than 2.0h - fi? -°F/Btu 0.85

For SI:

°C = [(°F)-32]/1.8, 1 British thermal unit per hour = 0.2931W.

a. The thermal condition shall be representative of the anticipated conditions during winters for the life of the structure.
b. A continuously heated greenhouse shall mean a greenhouse with a constantly maintained interior temperature of SO°F or more during winter months. Such green-
house shall also have a maintenance attendant on duty at all times or a temperature alarm system to provide warning in the event of a heating system failure.

1608.3.3 Snow load importance factor. The value for the
snow load importance factor, I, used in the calculation of p;
shall be determined in accordance with Table 1604.5.
Greenhouses that are occupied for growing plants on pro-
duction or research basis, without public access, shall be in-
cluded in Importance Category L

1608.3.4 Rain-on-snow surcharge load. Roofs with a
slope less than Y/, inch per foot (2.38 degrees) shall be de-
signed for a rain-on-snow surcharge load determined in ac-
cordance with Section 7.10 of ASCE 7.

1608.3.5 Ponding instability. For roofs with a slope less
than '/, inch per foot (1.19 degrees), the design calculations
shall include verification of the prevention of ponding insta-
bility in accordance with Section 7.11 of ASCE 7.

1608.4 Sloped roof snow loads. The snow load, p,, on a roof
with a slope greater than 5 degrees (0.09 rad) (1 inch per foot =
4,76 degrees) shall be calculated in accordance with Section
7.4 of ASCE 7.
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1608.5 Partial loading. The effect of not having the balanced
snow load over the entire loaded roof area shall be analyzed in
accordance with Section 7.5 of ASCE 7.

1608.6 Unbalanced snow loads. Unbalanced roof snow loads
shall be determined in accordance with Section 7.6 of ASCE 7.
Winds from all directions shall be accounted for when estab-
lishing unbalanced snow loads.

1608.7 Drifts on lower roofs. In areas where the ground snow
load, p,, as determined by Section 1608.2, is equal to or greater
than 5 psf (0.240 kN/m?), roofs shall be designed to sustain
localized loads from snow drifts in accordance with Section 7.7
of ASCE 7.

1608.8 Roof projections. Drift loads due to mechanical equip-
ment, penthouses, parapets and other projections above the roof
shall be determined in accordance with Section 7.8 of ASCE 7.

1608.9 Sliding snow. The extra load caused by snow sliding off
a sloped roof onto a lower roof shall be determined in accor-
dance with Section 7.9 of ASCE 7.
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TABLE 1604.5

CLASSIFICATION OF BUILDINGS AND OTHER STRUCTURES FOR IMPORTANCE FACTORS

CATEGORY?

NATURE OF OCCUPANCY

SEISMIC
FACTOR /g

SNOW
FACTOR ig

WIND
FACTOR Iy

|

Buildings and other structures that represent a low hazard to human life in the
event of failure including, but not limited to:

o Agricultural facilities
& Certain temporary facilities

e Minor storage facilities

1.00

0.8

0.87°

)

Buildings and other structures except those listed in Categories 1, 11T and IV

1.00

)

S

I

Buildings and other structures that represent a substantial hazard to human life in the
event of failure including, but not limited to:

» Buildings and other structures where more than 300 people congregate in one area

» Buildings and other structures with elementary school, secondary school or
day care facilities with an occupant load greater than 250

» Buildings and other structures with an occupant load greater than 500 for colleges
or adult education facilities

& Health care facilities with an occupant load of 50 or more resident patients but not
having surgery or emergency treatment facilities

o Jails and detention facilities
e Any other occupancy with an occupant load greater than 5,000

e Power-generating stations, water treatment for potable water, waste water
treatment facilities and other public utility facilities not included in Category IV

¢ Buildings and other structures not included in Category IV containing sufficient
quantities of toxic or explosive substances to be dangerous to the public if released

)
7

1.1

N

Buildings and other structures designed as essential facilities including, but not
limited to:

« Hospitals and other health care facilities having surgery or emergency treatment
facilities -

e Fire, rescue and police stations and emergency vehicle garages

e Designated earthquake, hurricane or other emergency shelters

¢ Designated emergency preparedness, communication, and operation centers and
other facilities required for emergency response

e Power-generating stations and other public utility facilities required as emergency
backup facilities for Category IV structures

e Structures containing highly toxic materials as defined by Section 307 where the
quantity of the material exceeds the maximum allowable quantities of Table 307.7(2)

e Aviation control towers, air traffic control centers and emergency aircraft hangars
» Buildings and other structures having critical national defense functions

« Water treatment facilities required to maintain water pressure for fire suppression

1.50

a. For the purpose of Section 1616.2, Categories I and I1 are considered Seismic Use Group I, Category Il is considered Seismic Use Group II and Category IV is
equivaleat to Seismic Use Group I11.
b. In hurricane-prone regions with V > 100 miles per hour, I, shall be 0.77.
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