ARCH 631 Note Set 15.2 F2012abn

Design Wind Pressures — Envelope Procedure
SEI/ASCE 7-10:

Velocity pressure, p, irrespective of terrain and height above ground or recurrence probability
is related to the wind speed, V, by p =0.00256V *. Wind codes also consider the effect of the

geometry of the building and location on the surface, wind gusts or turbulence, the local
terrain, and annual probability of exceeding the design wind speed.

Main Wind Force Resisting System — Method 2 h < 60 ft.
Figure 28.6-1 I Design Wind Pressures
Walls & Roofs

Enclosed Buildings

Notes:

1. Pressures shown are applied to the horizontal and vertical projections, for exposure B, at h=30 ft (9.1m). Adjust to other exposures and

heights with adjustment factor A.

The load patterns shown shall be applied to each comer of the building in turn as the reference corner. (See Figure 28.4-1)

For Case B use € =0°.

Load cases | and 2 must be checked for 25° < @ < 45°. Load case 2 at 25° is provided only for interpolation between 25° and 30°.

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

For roof slopes other than those shown, linear interpolation is permitted.

The total horizontal load shall not be less than that determined by assuming ps = 0 in zones B & D.

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.

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 1(0.9 m).

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

@ Angle of plane of roof from horizontal, in degrees.
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Main Wind Force Resisting System — Method 2 h £ 60 ft.
Figure 28.6-1 (cont’d) Design Wind Pressures
= ( — I = Walls & Roofs
Enclosed Buildings
Simplified Design Wind Pressure , ps3 (psf) (Exposure Bath = 30 ft. with | = 1.0)
2 Zones
Reskav Rk 3 Horizontal Pressures Vertical Pressures Overhangs
Speed Angle o
(mph) | (degrees) | S [ A B c D E F G H Eov | Gou
o5 | 1] 19.2 -10.0 12.7 -5.9 231 | 131 | 160 | -101 | -323 | -253
10° 1] 216 -9.0 14.4 -5.2 231 | 141 | 160 | -108 | -323 | -253
15° 1] 244 -8.0 16.0 -4.6 231 | 151 | 160 | 115 | -323 | -253
110 20° 1] 266 -7.0 17.7 -3.9 231 | -16.0 | 160 | 122 | -323 | -253
25° 1| 241 39 17.4 40 4107 | -14.6 77 1.7 | 199 | 470
P el e — 4.1 79 11 5.1 ooy | s
30t45 | 1] 216 14.8 17.2 11.8 1.7 3.1 0.6 1.3 7.6 8.7
2| 218 14.8 17.2 1.8 8.3 65 ] 46 7.6 8.7
Ow5 | 1] 21.0 109 13.9 6.5 252 | 143 | 175 | 111 | -353 | -276
10° 1| 237 9.8 15.7 5.7 252 | 154 | 175 | 118 | 353 | -278
15° 1| 263 -8.7 17.5 -5.0 252 | 165 | 175 | 126 | -353 | -276
115 20° 1| 29.0 7.7 19.4 -4.2 252 | 175 | 175 | 133 | -353 | -276
25° 1] 263 42 19.1 43 1.7 | -15.9 -85 -128 | 218 | -185
ol s | omams ] o | e -44 -87 292 55 | - r | s
30t045 | 1] 236 16.1 18.8 12.9 1.8 -14.3 0.6 -12.3 -8.3 9.5
2| 236 16.1 18.8 12.9 9.1 74 7.9 5.0 -8.3 9.5
Ots | 1] 228 -11.9 15.1 7.0 27.4 | -15.6 | -19.1 | -121 | -384 | -30.1
10° 1| 258 107 171 6.2 274 | -168 | 191 | 129 | -384 | -3041
15° 1| 287 9.5 191 5.4 274 | 179 | 191 | 137 | -384 | -301
20° 1| 316 83 211 46 274 | 191 | 191 | 145 | -384 | -301
120 25° 1| 286 46 20.7 47 127 | 173 92 139 | -237 | -202
2] e | e | e | e -4.8 9.4 13 60 | -— oy | comeens
30td5 | 1] 257 17.6 20.4 14.0 2.0 -16.6 0.7 -13.4 9.0 -10.3
2| 257 17.6 20.4 14.0 9.9 77 8.6 55 9.0 -10.3
Otos° | 1| 268 139 17.8 8.2 32.2 | -18.3 | -224 | -14.2 | -451 353
10° 1| 302 125 20.1 7.3 322 | 197 | 224 | -151 | -451 -35.3
15° 1| 337 12 224 6.4 322 | 210 | 224 | -16.1 | -451 353
130 20° 1] 371 9.8 24.7 5.4 322 | 224 | 224 | -170 | -451 -35.3
25° 1| 336 54 24.3 55 149 | 204 | 108 | -16.4 | -278 | -237
2| s s || s || s 57 -11.1 15 71 s || s
30045 | 1] 301 20.6 24.0 16.5 2.3 -18.3 0.8 -15.7 | -108 | -121
2| 301 20.6 24.0 16.5 116 9.0 10.0 64 -106 | -121
Oto5 | 1] 31.1 -16.1 20.6 9.6 37.3 | -21.2 | -26.0 | -16.4 | -523 | -40.9
10° 1| 351 145 233 85 373 | 228 | 260 | 175 | 523 | -409
15° 1] 39.0 129 26.0 -7.4 373 | 244 | -260 | -186 | -523 | -409
140 20° 1| 430 114 28.7 -6.3 373 | 260 | -260 | 197 | -523 | -409
25° 1| 390 6.3 28.2 6.4 73 | 236 | 125 | -190 | -323 | -275
ool v | some ] wses | owess 66 -12.8 18 82 QU ), varsss
30045 | 1] 35.0 23.9 27.8 19.1 27 -21.2 0.9 182 | -123 | -140
2| 350 23.9 27.8 19.1 134 -10.5 17 75 4123 | 140
o5 | 1] 357 -185 237 | 110 | 429 | 244 | 298 | 189 | -600 | -47.0
10° 1| 402 167 26.8 9.7 429 | 262 | 298 | -201 | 600 | -470
15° 1| 448 -149 29.8 8.5 429 | 280 | 298 | -214 | 600 | -470
20° 1| 494 -130 32.9 7.2 429 | 298 | -298 | 226 | -600 | -470
150 25° 1| 448 72 32.4 74 199 | 271 | 144 | -21.8 | 370 | -316
P e e I . -75 -14.7 2.1 94 S
30t045 | 1| 401 27.4 31.9 22.0 3.1 -24.4 1.0 209 | -141 -16.1
2| 401 27.4 31.9 22.0 154 -12.0 134 86 -14.1 -16.1
Unit Conversions — 1.0 ft = 0.3048 m; 1.0 psf = 0.0479 kN/m’
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Main Wind Force Resisting System — Method 2

h < 60 ft.

Figure 28.6-1 (cont’d) I Design Wind Pressures

Enclosed Buildings

Walls & Roofs

Simplified Design Wind Pressure , ps3o (psf) (Exposure B ath =301t)

4 Zones
Bedie vk Bt S Horizontal Pressures Vertical Pressures Overha

Speed Angle o ngs
(mph) | (degrees) | 3 [ A B C D E F G H Eon | Gon
0to5° 1 40.6 -211 26.9 -12.5 -48.8 -27.7 -34.0 -21.5 -68.3 -53.5
10° A 45.8 -19.0 30.4 -11.1 -48.8 -29.8 -34.0 -22.9 -68.3 -535
15° o] 51.0 -16.9 34.0 -9.6 -48.8 -31.9 -34.0 -24.3 -68.3 -53.5
1 20° 1 56.2 -148 37.5 -8.2 -48.8 -34.0 -34.0 -25.8 -68.3 -535
60 25° 1 50.9 82 36.9 84 -22.6 -30.8 -16.4 -24.8 421 -359
2 — el B e -8.6 -16.8 -2.3 -10.7 el P
30to 45 1 457 31.2 36.3 25.0 3.5 -27.7 1.2 -23.8 -16.0 -18.3
2 45.7 31.2 36.3 25.0 176 -13.7 15.2 -9.8 -16.0 -18.3
0t 5 1 51.4 -26.7 34.1 -15.8 -61.7 -35.1 -43.0 -27.2 -86.4 -67.7
10° i) 58.0 -240 38.5 -14.0 -61.7 -37.7 -43.0 -29.0 -86.4 67.7
15° 1 64.5 -214 43.0 -12.2 -61.7 -40.3 -43.0 -30.8 -86.4 -67.7
20° 1 711 -18.8 47.4 -10.4 -61.7 -43.0 -43.0 -32.6 -86.4 677
180 25° | 1| 645 | 104 | 467 | 106 | -286 | -39.0 | 207 | 314 | 533 | -454
2 e e e | e -10.9 -21.2 -3.0 -13.6 | —--— e
30 to 45 1 57.8 39.5 459 31.6 4.4 -35.1 1.5 -30.1 -20.3 =232
2 57.8 39.5 459 31.6 222 -17.3 19.3 -12.3 -20.3 -232
Oto5° 1 63.4 -329 42.1 -19.5 -76.2 -43.3 -53.1 -33.5 | -106.7 -835
10° 1 71.5 -29.7 47.6 -17.3 -76.2 -46.5 -53.1 -35.8 | -106.7 -835
15° 1 79.7 -26.4 531 -15.0 -76.2 -49.8 -53.1 -38.0 | -106.7 -83.5
20° 1 87.8 -232 58.5 -12.8 -76.2 -53.1 -53.1 -40.2 | -106.7 -835
200 25° 1 79.6 12.8 57.6 13.1 -35.4 -48.2 -25.6 -38.7 -65.9 -56.1
2| - e e -13.4 -26.2 -3.7 -16.8 el D
30 to 45 1 71.3 48.8 56.7 39.0 55 -43.3 1.8 -37.2 -25.0 -28.7
2 48.8 56.7 39.0 274 -21.3 238 -15.2 -25.0 -287

Adjustment Factor
for Building Height and Exposure, )

Mean roof Exposure
|_height (ft) B C D
15 1.00 1.21 1.47
20 1.00 1.29 1.55
25 1.00 1.35 1.61
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1:63 1.78
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

Unit Conversions — 1.0 ft = 0.3048 m; 1.0 psf =0.0479 KkN/m’
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Table 1.5-1 Risk Category of Buildings and Other Structures for Flood, Wind, Snow, Earthquake,
and Ice Loads

Use or Occupancy of Buildings and Structures Risk Category
Buildings and other structures that represent a low risk to human life in the event of failure |
All buildings and other structures except those listed in Risk Categories I, III, and IV II
Buildings and other structures. the failure of which could pose a substantial risk to human life. 11

Buildings and other structures, not included in Risk Category [V, with potential to cause a substantial
economic impact andfor mass disruption of day-to-day civilian life in the event of failure.

Buildings and other structures not included in Risk Category IV (including, but not limited to, facilities that
manufacture, process, handle, store, use, or dispose of such substances as hazardous fuels, hazardous
chemicals, hazardous waste, or explosives) containing Loxic or explosive substances where their quantity
exceeds a threshold quantity established by the authority having jurisdiction and is sufficient to pose a threat
to the public if released.

Buildings and other structures designated as essential facilities. v
Buildings and other structures, the failure of which could pose a substantial hazard (o the community.

Buildings and other structures (including, but not limited to, facilities that manufacture, process, handle, store,

use, or dispose of such substances as hazardous fuels, hazardous chemicals, or hazardous waste) containing

sufficient quantities of highly toxic substances where the quantity exceeds a threshold quantity established by

the authority having jurisdiction to be dangerous to the public if released and is sufficient to pose a threat to

the public if released.”

Buildings and other structures required to maintain the functionality of other Risk Category IV structures.

“Buildings and other structures containing toxic, highly toxic, or explosive substances shall be eligible for classification to a lower Risk Category
if it can be demonstrated to the satisfaction of the authority having jurisdiction by a hazard assessment as described in Section 1.5.2 that a
release of the substances is commensurate with the risk associated with that Risk Category.
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