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Agenda

Wind speed maps

Design procedures

— Directional (all heights)

— Envelope (simplified)

— Simplified (buildings up to 160 ft. in height)
MWFRS and C&C

Load Cases

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 2

%




ASCE 7-10
Wind Speed Maps

e Speeds are for ultimate event

e Maps for 3 Risk Categories (I, Il, lll
and IV)

e Wind Speeds along the Hurricane

Coastline were revised in 1998 to 3-
sec peak gust

e Importance Factor is included in
the speeds given in the maps
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Location

Vmph (mis)
Guam 195 87) 150(67) 160(72)
Virgin Islands. 165 (74)
American Samoa ® ) 7o)
Hawail Special Wind Region Statewide 5
= Puerto Rico
Notes:

1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (10m) above ground for Exposure C category.
2. Linear interpolation between contours 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 cor
to i % ility of

ition:
5. Wind speeds i a7% in 50 years (Annual Exceedance Probabil

's.
0.00143, MRI = 700 Years).
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New V,,,/\1.6 vs. ASCE 7-05
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Hif 160r2)

. 130(56)
1a0(e3y' ") 200(89)
EEEY Special Wind Region
140(63) Locati [,
150(67) oo 2 a4 160(72,_, 170(76)
) 2o i =S
American Samoa 170 (76)
T65(74) Hawaii ‘Special Wind Region Statewide Puerto Rico
Notes:

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

5. Wind speeds to i a3% ility of in 50 years (Annual Exceedance Probability = 0.000588, MRI = 1700 Years).
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300 Year RP Winds

pioss 715
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KA, =5

"‘"’~
140(63)

= 140(63) 130(58)
—— 12054
o)

7)

120(54) h30(s8) 170(76)

) 120(54) Speical Wind Region
130(58) 140(63) 150(67)
7 140(63) Location Vmph  (mis)
150067~ (9 Guam 180 (80) . =60
. Virgin Istands 150 (67)
American Samoa 150 (67)
EI) Hawaii Special Wind Region Statewide BusttoRco)

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

ity of

5. Wind speeds to { a15% il in 50 years (Annual Exceedance Probability = 0.00333, MRI = 300 Years).
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Wind speeds at selected locations

Location ASCE 7-05
Exposure C Voo / ‘/ﬁ
Exposure C Exposure D
Bar Harbor, Maine 97 95 103
Boston, MA 106 103 112
Hyannis, MA 117 112 122
New Port, RI 117 109 119
Southampton, NY 120 110 119
Atlantic City, NJ 114 102 111
Wrightsville Beach, NC 132 119 129
Folly Beach, SC 131 115 125
Miami Beach 145 136 148
Clearwater, FL 128 115 125
Panama City, FL 129 107 116
Biloxi, MS 138 129 140
Galveston, TX 131 119 129
Port Aransas, TX 134 117 127
Hawaii 105 103 112
Guam 170 155 168
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ASCE 7-10 MWFRS
Alternative Desig_jn Procedures

o Chapter 27 (Directional Procedure)
¢ Part 1: Buildings of all heights
e Part 2: Simple diaphragm buildings with h < 160 ft.

(pressures read from tables)
e Chapter 28 (Envelope Procedure)
¢ Part 1: Enclosed or partially enclosed low-rise buildings

¢ Part 2: Simple diaphragm buildings with h < 60 ft.

(pressures read from tables)

e Chapter 31 - Wind Tunnel Procedure

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 9 ﬁ
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Design Procedures

Chapter 27
Directional Procedure

(all heights method)




Chapter 27 Directional Procedure

Velocity Pressure: (27.3)
q, (g,)= 0.00256 K, K,, K, V? (Eq. 27.3-1)

where:
g, = velocity pressure at height z
d,, = velocity pressure at mean roof height h

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 1 ﬁ
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Directional Procedure

e Chapter 27
P =49GC,—q(GC,)

e where:
— g = velocity pressure
— G = gust effect factor
— C, = external pressure coefficient
— q; = velocity pressure at mean roof height h
— GC,,; = internal pressure coefficient

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 12
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Directional Procedure

Design Procedure (Table 27.2-1):
1. Wind Speed V (Figure 26.5-1 maps)

2. Wind Directionality Factor K, (26.6, Table
26.6-1)

3. For each wind direction:
Exposure Category (26.7)
Velocity Pressure Exposure Coefficient
K,, K, (Table 27.3-1)

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 13 R Pt

Wind Directionality Factor, K,

Structure Type Directionality Factor K,*
Buildings
Main Wind Force Resisting System 0.85
Components and Cladding 0.85
Arched Roofs 0.85

Chimneys, Tanks, and Similar

Structures
Square 0.90
Hexagonal .95
Round 0.95
Solid Signs 0.85
Open Signs and Lattice Framework 0.85
Trussed Towers
ASCE Webinar ~ASC Triangular, square, rectangul 0.55 14
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All other cross sections 0.95




26.7 Exposure Categories

B Suburban, use as DEFAULT unless others apply
>60% to 80% of all buildings are in this category

C Open country, 1500 ft creates this category

D Water, including on hurricane coast!

It's about Flow Characteristics vs. Surface Roughness

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 15 ﬁ
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Exposure & .
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++<1500 ft of B)
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Height above
ground level, z

Exposure

Table 27.3-1
Velocity
Pressure
Exposure

Coefficients,
K, and K,

ASCE Webinar ~ASCE 7-10 Wind Load

B ¢ D
fit (m)

0-15 (0-4.6) 057 085 1.03
20 (6) 062 0.90 1.08
25 (7.6) 0.66 094 112
30 (1) 0.70 098 116
40 (122) 0.76 104 122
50 (15.2) 081 1.09 1.27
60 (18) 085 113 131
70 (21.3) 089 117 134
80 (24.4) 093 121 138
90 (27.4) 0.96 124 1.40
100 (305) 0.99 1.26 143
120 (36.6) 104 131 148
140 @27 1.09 136 152
160 (48.8) 113 139 155
180 (54.9) 117 143 1.58
200 (61.0) 120 146 161
250 (76.2) 128 153 1.68
300 (91.4) 135 159 173
350 (106.7) 141 164 178

400 (121.9) 147 169 182

450 (137.2) 152 173 1.86
500 (152.4) 156 177 1.89

Lt
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Table 26.9-1 Terrain Exposure Constants

2. The velocity pressure exposure coefficient K, may be determined from the following formula:
Forl5ft <z<z, Forz<15ft
K, =201 (Zz,)"" K, =201 (15/z,)""
Note: z shall not be taken less than 30 feet for Case 1 in exposure B.
3. o and z, are tabulated in Table 6-2.
4. Linear interpolation for intermediate values of height z is acceptable.

5. Exposure categories are defined i 6.5.6.

Expaosure o Z (ft) Ir; -’[; o b c £ (ft) < Zygin (F1)*
B 70 1200 17 0.84 | 1/40 045 0.30 320 1/3.0 30
C 95 900 1/9.5 1.00 | 1/6.5 0.65 020 500 1/5.0 15
D 115 700 1/11.5 1.07 | 1/9.0 0.80 0.15 650 1/8.0 7
ASCE Webinar —ASCE 7-10 Wind Load Provisions 23 ﬁ
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Directional Procedure

Design Procedure (Table 27.2-1 continued):

4. Topographic Factor, K,; (26.8, Table 28.8-1)
5. Gust Effect Factor G or G; (26.9)

6. Enclosure Classification (26.10)

7. Internal Pressure Coefficient GC; (26.11,
Table 26.11-1)

8. External Pressure Coefficients C,, GC
(Figures 24.4-1-3) or force coefficients C;

(Figures 27.4-4-7)

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 24
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Fig. 26.8-1 Topographic Factors, K,

Vi

o~ Speed-up.

o~ Speed-up

WD) x{Upwind) | x (Downwind) x(Domnwind)
2 g St —
“ #2) P
A I | H-‘Jl | / £
o st e bl —
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
Topographic Multiplicrs for
L Multiplier K, Multiplier
HiLy 2-D D 3D xfLy 2-D 2-D 3-D
Ridge | Escarp. | Axisym. Other Ridge | Escarp. | Axisym.
Hill Cuses Hill
0.20 0.29 0.17 0.21 0.00 .00 1.00 0.00 L0 1.00 1.00
0.25 0.36 0.21 0.26 0.50 0.88 0.67 0.10 0.74 0.78 0.67
030 0.43 0.26 0.32 1.00 0.75 0.3 0.20 0.55 0.61 0.45
0.35 0.51 030 0.37 1.50 0.63 0.00 0,30 0.41 047 030
0.40 0.58 0.34 0.42 2.00 0.50 0.00 0.40 0.30 0.37 0.20
0.45 0.65 0.18 0.47 2.50 0.38 0.00 0.50 0.22 0.29 0.14
0.50 0.72 0.43 0.53 3.00 0.25 0.00 0.60 0.17 0.22 .09
3.50 0.13 0.00 0.70 0.12 0.17 0.06
4.00 0.00 0.00 080 0.09 0.14 0.04
0.90 0.07 0.11 0.03
LO0 0.08 0.08 0.02
ASCE Webinar 1.50 | 001 0.02 0.00 25

2.00 0.00 0.00 0.00

Fig. 26.8-1 Topographic Factors, K,

Equations:

Ky =(1+K; K; K)?

K determined from table below

Ky =(1-1
HLpy
Ky=eTh
Parameters for Speed-Up Over Hills and Escarpments
Ky/(H/Ly) N
Hill Shape Exposure ¥ Upwind Downwind
B C | D of Crest of Crest
2-dimensional ridges i
(or valleys with ncgative 1.30 145 | 1.55 3 1.5 15
H in Ky /(H/Ly) :
2-dimensional escarpments 075 | 085 | 095 | 2.5 1.5 4
3-dimensional axisym. hill 0.95 1.05 | 1.15 4 125 1.5
ASCE Wet !
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26.9 Gust Effect Factor, G

e For rigid structures as defined in Section
26.2, G shall be taken as 0.85 or calculated by
Eqgs. 26.9-6, 26.9-7, 26.9-8 and 26.9-9, using
Table 26.9-1.

e For flexible or dynamically sensitive
structures as defined in Section 26.2, G; shall
be calculated by Eqs. 26.9-10, 26.9-11, 26.9-
12, 26.9-13, 26.9-14, 26.9-15a, 26.9-15b and
26.9-16, using Table 26.9-1.

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 27 ﬁ

26.10 Enclosure Classification

Buildings, Open:

A building having each wall at least 80% open.
Mathematically, A, > 0.8Ag where:

A, = Total area of openings in a wall that
receives positive external pressure, in sq. ft.

A,= Gross area of that wall in which A, is
identified in sq. ft.

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 28 1!!&.“.'&:
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26.10 Enclosure Classification

Buildings, Partially Enclosed:
If the following two conditions are satisfied:
1. A,>1.1A,

2. A,>4sq.ftor>0.01A, whichever is smaller, & A<
0.2A

where:

A,; = The sum of the areas of openings in the building
envelope (walls & roof) not including A, in sq. ft.

A, = The sum of the gross surface areas of the building
envelope (walls & roof) not including A, in sq. ft.

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 29 ﬁ

26.10.3 Wind Borne Debris Regions

e Glazed openings in Risk Category II,
I1I, IV buildings requires protection

o Exception — Glazing located over 60
ft. above ground and over 30 ft. above
aggregate-surfaced roofs shall be
permitted to be unprotected

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 30 1!!&.“.'&:
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Table 26.11-1 Internal Pressure Coeff, GC

Enclosure Classification GCpi
Open Buildings 0.00
+0.55
Partially Enclosed -0.55
Buildings
+0.18
Enclosed Buildings -0.18
ASCE Webinar —ASCE 7-10 Wind Load Provisions 31 ; El{m{

Directional Procedure

e Base method in ASCE 7 for 30+ years.
o Best representation of actual pressures.

e Best method to adapt to unusual
buildings.

e Examples in Seminar 3 — Traditional
Methods

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 32
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Fig. 27.4-1 C, for MWFRS: Walls

Wall Pressure Coefficients, C,,

Surface L/B Cp Use With
Windward Wall All values 0.8 qz
0-1 -0.5
Leeward Wall 2 -0.3 qh
=4 -0.2
Side Wall All values -0.7 Qu

ASCE Webinar —~ASCE 7-10 Wind Load Provisions
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Fig. 27.4-1 C, for MWFRS: Roofs

Roof Pressure Coefficients, C,, for use with q

Windward Leeward
Wind Angle, B
Direction Angle, 8 (degrees) tleugrees)
h/L 10 15 20 25 30 35 45 =60% 10 15 | 220
-0.7 -0.5 -0.3 -0.2 -0.2 0.0%
Normal | <025| 018 | o0+ | 02 | 03 | 03 04 | 04 |oop |03 |05 |06
to -0.9 -0.7 -0.4 -0.3 -0.2 -0.2 0.0%
ridgefor | 05 | -018 | 018 | oo* | 02 | 02 03 | 04 |oo1g|0° |05 |06
4=10° -13% | 10 -0.7 -0.5 -0.3 -0.2 0.0% 07 |06 | 06
=1.0 -0.15 | -0.18 | -0.18 0.0* 0.2 0.2 0.3 0.010 ’ i i
Horiz distance from C *Value 1s provided for mterpolation
Normal windward edge P purposes.
fo 0toh2 -0.9.-0.18
ridgefor | <05 |H2toh 0.9, -0.18 ] #**Value can be reduced linearly with area
6<10 hto2h -0.5.-0.18 ] over which it 1s applicable as follows
and >2h -0.3.-0.18
Parallel " " Area (sq ft) Reduction Factor
0toh/2 -1 3%
toridge | 21.0 os 018 <100(9.3 sqm) 1.0
for all 6 — 07 200 (23.2 sq m) 0.9
~hi2 0.7,-0.18 > 1000 (929 sq m) 0.8

Fig. 27.4-1 C, for MWFRS

Notes:

L.

2

L

NAnA

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

Linear interpolation is permitted for values of /B, h/L and 0 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.

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 I/L in this case shall only be carried out between C, values of like sign.

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

For flexible buildings use appropriate Gras determined by Section 26.9.4.

Refer to Figure 27.4-2 for domes and Figure 27.4-3 for arched roofs.

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.

h: Mean roof height in feet (meters), except that eave height shall be used for 0 = 10 degrees.

z. Height above ground, in feet (meters).

G: Gust effect factor. R

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

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

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

Except for MWEFRS’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

18



Part 2 — Enclosed Buildings with h < 160 ft.

e Wind pressures obtained directly from
tables (Table 27.6-1)

e Derived from Directional Procedure

e Building must be enclosed with
simple diaphragm

e Building may be any plan shape and
roof geometry

e Must determine L/B ratio to use table

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 37 R p-=3

]

Part 2 — Enclosed Buildings with h < 160 ft.

e Pressure p, (psf):
P,=Po(1-z/h)+(z/h)p,

Table values

:

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 38
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Part 2 — Enclosed Buildings with h < 160 ft.

Po P

Table 27.6-1

AMWEFRS - Joadds — Walls
wmph}l 110 115 120 130 140 160 | 180 200
hift.), LIB] 0.5 1 2 0.5 | F3 . 1 2 0.5 1 2 0.5 1 F3 0.5 1 2 0.5 1 F3 0.5 1
180 49.2 | 48,7 | 43.7 | 54.5 | 53] 933322 NA|ed1]8e8 | 843 781 [ 117.4] 115.0] 102.9] 155.4] 151.8] 137.20 200.2
361|357 300)400) 395 435|366 530|522 |440)629 (618523862844 T15]1141]111.4) 843 § 1469
150 ABD | 475 | 476 ) 530 | 524 577 | 510] 701|692 | 623 | 233 | 820 | 740 | 113.8| 111.7] 101 0] 150 8] 187 3] 133.3] 198.8
356] 352 |206) 303|338 428 [ 361§ 520 ) 6513433 lﬁ'! BO.7 | 51.4 | B4.3 ) 828 ) /0.2 |111.5]100.1) 92.7 § 143.5| 140.0
140 456 | 46.2 | 41.4 | 515 | 1.0 96.1 | S04 | 60.1 | 672 | G606 | 00.7 | 79.6 | 71.0 | 110.2] 106.3] 96.0 | 145.6] 142.6] 129.2] 167.2| 162.9
38| 346 | 281) 386|382 355]508 | 503|426 604 | 595 | 506) 824 | B1.0 | 689 | 108 5] 106.7] 0.9 § 140.0| 1368
130 4531 450|402 500 | 498 S45 WBOY 60 (B2 R8T/ | 771 | BOE [ 106.4) 104.7] 4.8 [ 140.4[137.7] 124.9 178.5
343|340 287)378]376 41.2 01409 (4021 410)59.1 583|406 B0S | 79.2 | 676 | 106.2] 104.1] 89.1 133.4
120 429|426 | 300 485 ] 481 47.4 | 62.8 [ 631 75.4 | T4.6 91.5 [ 135.1]132.7] 120.5
A6 | 324 | M2)3T1 | 38R 404 | 343] 488 | 483 662 | 103 3] 101 5] AT 1
110 425 | 423 | 31.7 | 46.9 | 46.6 S1T 458|615 | 610 BE.T | 129.6] 127.6] 115.8] 166.0
329|328 27.7] 36.3 | 36.1 396|336 | 477|473 &4 100.4] 988 | 85.1 11286
R 450 | U9 2.2 | 42.0 GU3 | 4497 | BU.L | BB E TEZ 21 111.0f 158.5] 199.5] 141.5
A23| 321|272 ]355] 354 JAA |30 465|462 | 7 B12| 674|960 | A2 0§ 124 5| 122 5] 106 1]
90 | 396|394 | 350 435 | 433 475 | 423 | 6.8 | 565 | .6 ¥ 4| 808 [ 118.1] 116.7] 105.9] 150.6] 148.5] 135.4
316] 315 | 266 ] 347 ] 346 379 | 323] 454 | 451 | 385] 534 | 531 (455|721 | 71.4 | 616 | 94.2 | 93.2 | 807 | 120.3) 118.6] 103.0

ASCE Webinar ~ASCE 7-10 Wind Load Provisions
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Roof Pressures - MWFRS

T 1Ta

ASCE Webinar ~ASCE 7-10 Wind Load Provisions

Roof Pressure Zones

Roof Shapes:
* Flat

* Hip

Gable

Monoslope
Mansard

40

20



Height h (ft) Roof Slope Roof Zone V (MPH)

\

L Pressure (psf)
f (Two load cases
2 for sloped roofs)
2
1
2
J Exposure C
] Table for Roof,
1 Adjustment
] factors for
other
exposures
ASCE Webinar —~ASCE 7-10 Wind Load Provisions 41 _ Pt

28.4.1 Part 1-
MWFRS Envelope Procedure

e Chapter 28
P =q,l(GC,Y — (GC,)]

e where:

— g;, = velocity pressure at mean roof
height h

— GC; = external pressure coefficient
— ch. = internal pressure coefficient

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 42
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Fig. 28.4-1 GC; for MWFRS: h < 60 ft

Z=
=
Windward
mer
Dlrecllen

Load Case A

Fig. 28.4-1 GC; for MWFRS: h < 60 ft

AsC

A

Load Case B

22



Fig. 28.4-1 GC; for MWFRS

Roof LOAD CASE A
:mgle o Building Surface
(degrees) 7 p 3 7 = 2E 3E 13
0-5 040 | -0.69 .0.37 029 | 061 | 107 | 053 | -043
20 053 | -0.69 048 043 | 080 | 107 | 069 | -064
30-45 056 | 0.21 -0.43 037 | 069 | 027 | 053 | -04s
90 056 | 056 -0.37 037 | 069 | 069 | 048 | -04s
Roof LOAD CASE B
:mgle 8 Building Surface
(degrees) 1 2 3 7 5 5 E 2E 3E | 4E [ 5E BE
0-80 045 | 069 | 037 | -045 | 040 | 020 | 048 | 107 | 053 | 048 [ 061 [ 043

There are 9 notes that describe the application of these

coefficients and the torsional load cases.

ASCE Webinar ~ASCE 7-10 Wind Load Provisions

Part 2 - Envelope Method - MWFRS

e where:

=K p 3

ASCE Webinar —~ASCE 7-10 Wind Load Provisions

— K, = topographic adjustment
— P =

pressures read from tables

— ps = simplified design pressure for surfaces A-H
— A =adjustment factor

h%

23



28.6.1 Part 2 — MWFRS Envelope
Procedure

e Completely revised for 7-02.

e This version first appeared in IBC 2000. There is a
slightly different simplified version in the current
IBC.

e Wind pressures obtained from tables.

e MWFRS based on the Envelope Procedure
contained in Part 1 of Chapter 28.

e Pressures are applied to vertical and horizontal
projected areas.

e Building must be enclosed, simple diaphragm, low-
rise building with flat, gable or hip roof shape.

ASCE Webinar —~ASCE 7-10 Wind Load Provisions 47 ﬁ
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Part 2 - Simplified Method - MWFRS

Case A




Part 2 - Envelope Method - MWFRS

Simplified Design Wind Pressure , ps3 (psf) (Exposure Bath =30 ft. with [ = 1.0)

2 Zones
Basic Wind Roof 8 Horizontal Pressures Vertical Pressures Overhangs
Speed Angle o
(mpn) | (degrees) | S | A B C D E F G H EoH | Gou
0o 5° i 19.2 -100 12.7 5.9 -23.1 -13.1 -16.0 10.1 323 -253
10° 1 216 -6.0 14.4 52 -23.1 -14.1 -16.0 -10.8 -323 -253
15° 1 241 -8.0 16.0 4.6 -23.1 -15.1 -16.0 -11.5 -323 -25.3
110 20° 1 26.6 -1.0 17.7 3.9 -23.1 -16.0 -16.0 -12.2 -323 -25.3
25° 1 241 39 174 40 -10.7 -146 77 -11.7 -199 -170
2] — e P ——e -4.1 -7.9 -1.1 5.1 e e
30 to 45 1 2186 14.8 17.2 118 17 -13.1 06 -11.3 76 8.7
2 216 14.8 17.2 11.8 8.3 65 7.2 46 7.6 8.7
Adijustment Factor
for Building Height and Exposure, 3
Mean roof Exposure
height (ft) B c D
15 1.00 121 147
20 1.00 126 1.55
25 1.00 135 1.61
30 1.00 140 1.66
35 105 145 170
40 1.09 149 1.74
. ) 45 112 153 178 ey
ASCE Webinar —~ASCE 7-10 Wind Load F 50 1.18 156 181 49 ré!ﬂlt
55 119 159 184 e s
60 1.22 162 1.87

Other MWFRS External Pressure Coefficients

e Domed Roofs— Figure 27.4-2
e Arched Roofs — Figure 27.4-3

e Monoslope Roofs (and other shapes) —
Figure 27.4-4-7

e Chimneys, Tanks, & Roof Equip — Figure
29.5-1

e Walls and Solid Signs — Figure 29.4-1

e Open Signs & Lattices — Figure 29.5-2

e Trussed Towers — Figure 29.5-3

ASCE Webinar ~ASCE 7-10 Wind Load Provisions 50
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Components & Cladding
(Chapter 30)

Pressure Coefficients

C&C Pressure Equations

e Low-rise buildings with h < 60 ft.
based on Envelope Procedure

P =4l(GC) — (GC,)]
e Buildings with h 2 60 ft. based on
Directional Procedure

P =4(GC) - 4(GC,)
e Buildings with h <160 ft. based on
Simplified Method (pressures in Table
309-1) D =ptable(EAF)(RF)Kzt
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Fig. 30.4-1 GC,, for C & C-Walls: h < 60 ft
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Fig. 30.4-1 GC_ for C & C-Walls

Notes:
1. Vertical scale denotes GC, to be used with g;.
2. Horizontal scale denotes effective wind area, in square feet (square meters).

o s

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

respectively

Each component shall be designed for maximum positive and negative pressures.

Values of GC, for walls shall be reduced by 10% when 6 < 10°.

Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than
either 4% of least horizontal dimension or 3 ft (1 m).

h: Mean roof height, in feet (meters), except that eave height shall be used for 0 < 10°.

B: Angle of plane of roof from horizontal, in degrees.
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Fig. 30.4-2A GC, for C&C-Gable Roofs:h < 60 ft

1 Lot
= ) 1 2) ¥ o
SR Foro <7
1 hS
i
It
L
0
e
=5
(=]
o
i 5 28
=3 s -
a g u R {1 -
E-.: 8 & 1
; 20— \_ I I
S : 2 eloue | |
= . 1 B —1—1 18
2| e g ===
2 12y N a1 = ———— T
S g f—— a3 = . ——1N—
g o - S i a8
£ = = a 10 20 50 100 200 5001000
E 1 n P9 1S B8 B3 RS (4568
A FoYortou | o Effective Wind Area, ft* (n )
e i - — =) I 7
AS 9 10 20 50 100 200 5001000 S | -
o 0515 WE B (88 5

Effective Wind Area, ft’ (nf )

Fig. 30.6-1 GC, for C & C: h > 60 ft
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Chapter 29 Other Structures/Appurtenances

e Design Force — Solid freestanding walls and solid

signs:
F=q,GCA, (Eq. 29.4-1)
e Design Force — Other Structures
F=q,GC;A; (Eq. 29.5-1)
e where:

— q = velocity pressure

— C; = force coefficients

— A, = gross area of solid sign or wall
— A; = projected area normal to wind
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Parapets — Chapter 27
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Parapets — Chapter 27

P, =4,6C,,
where:
p, = combined net pressure on parapet
q, = velocity pressure at the top of parapet
GC,, = combined net pressure coefficient
= +1.5 for windward parapet
= - 1.0 for leeward parapet
h = h, = height at top of parapet
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Wind Load Cases

Torsional Loadings
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Traditional Method - Load Cases

L l l l l R QTSP yy
wyY
IEEERE)
0.75 P gy 1 —=— 0.75P1x
Pwx Prx Lllll*’n “‘&4
075Pry
CASE 1 CASE 3
By iy
0.563 Py
P4 b d e iy
5 51 -3 2 E
My My : My ::
0.75P 0.75P 1 x L l l l l 0.75PLY \363 P px ¢ ‘ ‘ ¢ * 0363 P Lx
.563 Py
My=0.75 (PytPrgBrey  Mr=0.75 (PyrtPrplBrer My = 0.563 (PyatProlBrey + 0.563 (Pyr+Pry)Brey
ey==015 By ey =+0.15By ey==015 By er==015By
CASE 2 CASE 4

Envelope Method - Load Cases

Case B Torsion /<7>/
ﬁ“’[NDD]RﬁCT[DN
RANGE

Transverse Direction Longitudinal Direction

Torsional Load Cases

5. For the torsional load cases shown below., the pressures in zones designated witha “T™ (1T. 2T. 3T.
4T, 5T, 6T) shall be 25% of the full design wind pressures (zones 1, 2, 3. 4, 5, 8).
Exceprion: One story buildings with h less than or equal to 30 ft (9.1m). buildings two stories
or less framed with light frame construction, and buildings two stories or less designed with
flexible diaphragms need not be designed for the torsional load cases.
Torsional loading shall apply to all eight basic load patterns using the figures below applied at each
windward corner.
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Simplified Method h < 160 ft. Load Cases

e Appendix D
e Cases A - F to consider

e Torsional load cases are those shown
in Figure 27.4-8 and shown here as the
traditional load cases
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2.3.2 Strength Design Load
Combinations

Wind load factor changed in 2010 Edition:
e Old:LF=1.6

e New: Load factor from 1.6 to 1.0; load factor is
built into the MRI for the maps

e For ASD design, new load factor is 0.63, reduced
from 1.0
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Future Seminars

February 18
— Examples
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Resources

Email for Speaker:
— bcoulbourne@atcouncil.org

Guide to the Use of the Wind Load Provisions
of ASCE 7-05 (and ASCE 7-10 coming soon)

— www.pubs.asce.org
Basic Wind Engineering for Low-rise Buildings
— www.atcouncil.org

SEAW commentary on wind code provisions —
SEAW/ATC 60 - www.atcouncil.org
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