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Table (A.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 I
All buildings and other structures except those listed in Risk Categories [, I11, and IV 11
Buildings and other structures, the failure of which could pose a substantial risk to human life. 111

Buildings and other structures, not included 1n Risk Category IV, with potential to cause a substantial
economic impact and/or 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 wasle, or explosives) containing toxic 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 to 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 toxie, 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.

99



s
lﬂ ~
=
o
Fat
FLN
e a2 |
I A
P |4

110(49)

A §

o

f

o
a
<

T 115(51)

w—

130(58)
120(54)
110(43}

110449)

160{72)

Figure (A.1): Basic wind speeds for occupancy category Il buildings and other
structures.

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 correspond to approximately a 7% probability of exceedance in

50 years (Annual Exceedance Probability = 0.00143, MRI = 700 Years).
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Figure (A.1): (Continued).
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Table (A.2): Wind directionality factor, Kg.

Structure Type

Directionality Factor K~

Buildings
Main Wind Force Resisting System 0.85
Components and Cladding (.85
Arched Roofs 0B
Chimneys. Tanks. and Similar Stroctures
Sdqumare (.90
Hexagonal (95
Round (95
Solid Freestanding Walls and Solid
Freestamding and Attached Signs (RS
Open Signs and Lattice Framework 085
Trumssed Towers
Triamgular, square, rectangular (LB5
All other cross sections (.95

102




: Vg P Fig
— —
I Speed-up || Speed-up
w |
Ir_*r‘i.hll x(Upwind) x (Downwind) E‘ x(Upwind) x (Downwind)
] |
'I M ki I f Hz
ﬁ I | 2 ; ﬁ Ly m|"
R
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
Topographic Multipliers for Exposure C

K Multiplier K; Multiplier K3 Multiplier

H/Ly 2-D 2-D 3-D Ly 2-D All /Ly 2-D 2-D 3-D
Ridge | Escarp. | Axisvm. Escarp. | Other Ridge | Escarp. | Axisvm.

Hill Cases Hill
0.20 0.29 0.17 0.21 0.00 1.00 1.00 0.00 1.00 1.0 1.00
0.25 0.36 0.21 0.26 0.50 0.88 0.67 0.10 0.74 0.78 0.67
0.30 0.43 0.26 0.32 1.00 0.75 0.33 0.20 .55 0.61 0.45
0.35 0.51 0.30 0.37 1.50 0.63 0.00 0.30 0.41 0.47 0.30
0.40 0.58 0.34 042 2.00 0.50 0.00 0.40 0.30 0.37 0.20
(.45 0.65 0.38 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 0.09
3.50 0.13 0.00 0.70 0.12 0.17 0.06
4.00 0.00 0.00 0.80 0.09 0.14 0.04
0.90 0.07 0.11 0.03
1.00 0.05 0.08 0.02
1.50 0.01 0.02 0.00
2.00 0.00 0.00 0.00

Figure (A.2): Topographic factor, Kzt.

Notes:

1. For values of H/L, x/Ly, and z/Ly, other than those shown, linear interpolation
IS permitted.

2. For H/L, > 0.5, assume H/L;, = 0.5 for evaluating K; and substitute 2H for L,
for evaluating K and K.

3. Multipliers are based on the assumption that wind approaches the hill or
escarpment along the direction of maximum slope.

4, Notation:

H= Height of hill or escarpment relative to the upwind terrain, in feet (meters).

L= Distance upwind of crest to where the difference in ground elevation is half the
height of hill or escarpment, in feet (meters).

K,= Factor to account for shape of topographic feature and maximum speed-up
effect.

K>= Factor to account for reduction in speed-up with distance upwind or downwind
of crest.

Ks= Factor to account for reduction in speed-up with height above local terrain.
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x= Distance (upwind or downwind) from the crest to the building site, in feet
(meters).

z= Height above ground surface at building site, in feet (meters).

u= Horizontal attenuation factor.

v= Height attenuation factor.

Equations:
K, =(1+K K; Kq)?

K, determined from table below

L h
K =':_.-'|'.';I.|-_
Parameters for Speed-1p Over Hills and Escarpments
K HL) 1
Hill 3hape Exposure ¥ Upwiinad Dowmwind
B C I of Crest of Crest

2-dimensional ridpes

(or valleys with nepative 1.30 145 | 155 1 3 1.5

Hin K1/ {HLy)
2-dimensional escarpments 0.75 085 | 0495 25 1.5 4
A-dimensional axisym. hill 095 105 .15 4 1.5 1.5

Figure (A.2): (continued): Topographic factor Kzt.

104



Table (A.3): Terrain exposure constant.

Expasure i z, (fe) 3 ?: = b C £ M) = x (M)
B 7.0 120} 17 [LE4 | 1/a0d | (45 30 3 LR 1N
C 9.5 00 145 1.00 | 1%%5 | O6S | 020 | 500 | W50 15
I 11.5 TEh | 115 Loy | Ll | (LR .15 i 1/B. )
¥y = mmamimum beight used b ensure that the equivalent height & ix greater of 06k of 2.
For buildings with k< z_ ., T shall be taken as 7,
Im metric
Exposure 1 z () J'& -"I; . b C £ (mt) = z__ (m)*
i 0 | 36576 1 (o84 1440 | D45 | 030 | 9754 | 10 0.14
i 9.5 274,32 145 1.1 IG5 | RS | 020 1524 | 150 4,57
D 11.5 | 213,36 | K113 1.7 oo | 0l | 015 | 19812 | 1/8.0 213

*z_ = minimum height used to ensure that the equivalent height Z iz greater of 0.6k or z_.
Bror buildings wiath i<« | F shall be taken as 2.
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Table (A.4): Internal pressure coefficient, (GCpi).

Enclosure Classification ()

Open Buildings 0.00
: : - .55
Partially Enclosed Buildings 0.55
, . .18
Enclosed Buaildings 018

Notes:

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

2. Values of (GCpi) shall be used with gz or gh as specified.

3. Two cases shall be considered to determine the critical load requirements for
the appropriate condition:

I. A positive value of (GCpi) applied to all internal surfaces.

ii. A negative value of (GCpi) applied to all internal surfaces.
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Table (A.5): Velocity pressure exposure coefficient K.

Height above Exposure
ground level, z
B C D

ft (m)
0-15 ((-4.6) 0.57 (.85 1.03
20 (6.1) .62 .90 1.08
25 (7.6) .66 0.94 1.12
30 i9.1) 070 (.95 1.16
40) (12.2) 076 1.04 1.22
50 {15.2) (.81 1.09 1.27
(W] (18) (.85 1.13 1.31
Ti) {21.3) (.89 1.17 1.34
B0 (24.4) (.93 1.21 1.38
90 (27.4) 0.96 1.24 1.40
100 (30.5) 0.99 1.26 1.43
120 {36.6) [ .04 1.31 1.4%
140 @27 1.00 136 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 (91.4) 1.35 1.59 1.73
35() (106.7) 1.41 | .64 .78
400 (121.9) 1.47 1.69 1.82
450 (137.2) 1.52 1.73 1.86
500 (152.4) 1.56 1.77 1.89

Note:
1. The velocity pressure exposer coefficient K, may be determined from the

following formula:
K, = 2.01(:)*“ For 15ft. <z <z,
9
K, = 2.01()%« For 15<z
9

2. aand zg are tabulated in Table A.3.
3. Linear interpolation for intermediate values of height z is acceptable.

4, Exposer categories are defined in chapter two.
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Wall Pressure Coefficients, C;
Surface L/B Cp Use With
Windward Wall All values 0.8 q;
0-1 -00.5
Lecward Wall 2 -0.3 R
=4 -0.2
Side Wall All values -0.7 s

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, h/L and 6 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 Cp 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 Cp values of like sign.
4, For mono slope roofs, entire roof surface is either a windward or leeward
surface.
5. Notation:
o B: Horizontal dimension of building, in feet (meter), measured normal to wind
direction.
o L: Horizontal dimension of building, in feet (meter), measured parallel to
wind direction.
o h: Mean roof height in feet (meters), except that eave height shall be used for
0 <10 degrees.
o z: Height above ground, in feet (meters).
. gz ,gh: Velocity pressure, in pounds per square foot (N/m2), evaluated at
respective height.
o 0: Angle of plane of roof from horizontal, in degrees.
6. For mansard roofs, the top horizontal surface and leeward inclined surface
shall be treated as leeward surfaces from the table.
7. For roof slopes greater than 80°, use Cp = 0.8

Figure (A.3): (continued) External pressure coefficients, Cp.
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F: = strengifdevel design earhquake force
8= = elastic dsplacement computed under
sirengih-level design arfquake forces
& = Cdiafle- amplified displacement
A; = (Ba-8)Calle £ A, (Table12.12-1)

Story Leval 1
F, =  sirengirlevel design earhquake force
B, = elasic displecement computed under

strength-level design earthquake lomss
& - Cidfl; - ampiified displacement
& = & £4 (Tableilizd)

A = StoryDrift
&/l =  Story Drift Ratio
8 = Total Displacement

Figure (A.4): Story drift determination.

Table (A.6): Allowable Story Drift, Aa 2°.

Structure

Fisk Category

Larl 1 v

Structures, other than masonry shear wall structures, 4 stories of less ahove the base as 00254 00204, 00154,
defined in Section 11.2, with interior walls, partitions, ceilings, and exterior wall systems

that have been designed to accommodate the story drifis.
Masonry cantilever shear wall structures’

(ither masonry shear wall structures

All other structures

0010h:  00I0he  0.010R.
000Thy  0007h,  000Th,
0020k, 0015k,  0010h,

"M i the story height bebow Level x

*For seismic force-resisting systems comprised solely of moment frames in Seismic Design Catepories D, E, and F, the allowable story drift shall

comply with the requirements of Section 12.12.1.1.

“There shall be o dnift limit for single-story siractures with inlenior walls, partitions, ceilings, and exterior wall systems that have been designed
io accommodate the story drifts. The strechre separation requirement of Section 12.12.3 & ot waived.

“Structures in which the basic structural svsiem consists of masonry shear walls designed 15 vertical elements cantilevered from their base or
foundaticn support which are so consinacted that moment transfer between shear walls (coupling) is neglipible.
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Structural Steel Sections according to AISC (SI units).

SI EQUIVALENTS OF STANDARD U.S. SHAPE PROFILES 17-3
Table 17-1
S| Equivalents of Standard U.S.
Shape Profiles
W Shapes
Shape Sl Equivalent Shape SI Equivalent Shape S| Equivalent
in. x Ib/ft mm x kg/m in. x Ib/ft mm x kg/m in. x Ib/ft mm x kg/m
W44x335 W1100x499 W36x256 W920x381 W27x539 W690x802
%290 %433 %232 %345 %368 %548
X262 %390 %210 %313 %336 %500
%230 %343 %194 %289 x307 x457
%182 %271 %281 x419
w40>;ggg Wi ooo:ggg 170 X253 x258 384
x160 %238 %235 %350
x431 %642
x150 %223 %217 %323
%397 %591
x135 %201 x194 %289
x372 X554 178 <265
%362 %539 W33x387 W840x576 e oAt
%324 %483 %354 x527 Sidd 17
%297 x443 %318 x473
%277 x412 x291 x433 W27x129 W690x192
%249 x371 %263 %392 x114 %170
%215 x321 X241 %359 x102 x152
%199 %296 x221 %329 %94 x140
W40x392 | W1000x584 201 299 %04 &1
%331 x494 W33x169 W840x251 W24x370 W610x551
%327 x486 x152 %226 %335 %498
%294 x438 x141 %210 %306 x455
%278 x415 x130 x193 %279 x415
%264 %393 x118 x176 x250 x372
%235 %350 %229 X341
w211 x314 wsoigg; wso:ggf %207 307
x183 %272 08 Bl x192 %285
x167 %249 x176 %262
%292 x434
x149 %222 %162 x241
x2g X500 %146 x217
W36x800 W920x1191 %235 %350
x131 x195
%652 %970 %211 x314 i “i7d
%529 x787 x191 X284 104 AFs
x487 x725 x173 x257
x441 x656 W24x103 W610x153
395 588 W30:148 Witox220 %94 %140
x132 x196
%361 x537 e o x84 x125
%330 x491 %116 173 x76 x113
%302 x449 x68 x101
%282 %420 x108 x161
x99 x147 W24x62 W610x92
x20e %3t %90 x134 55 x82
X247 %368
x231 %345
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174 MISCELLANEOUS DATA AND MATHEMATICAL INFORMATION

Table 17-1 (continued)
S| Equivalents of Standard U.S.
Shape Profiles

W Shapes
Shape S| Equivalent Shape S| Equivalent Shape S| Equivalent
in. x Ib/ft mm x kg/m in. x Ib/ft mm x kg/m in. x Ib/ft mm x kg/m
W21x201 W530x300 W16x100 W410x149 W14x53 W360x79
x182 %272 x89 x132 x48 x72
x166 %248 x77 x114 x43 x64
:}‘;; :f;g 0t L W14x38 W360x58
W16x57 W410x85 x34 x51
x122 %182 ]
x50 x75 x30 x44.6
x111 x165 w45 <67
x101 x150 W14x26 W360x39
x40 X0 22 x32.9
W21x93 W530x138 %36 %53 ’
x83 x123 W12x336 W310x500
x73 x109 b 6:3; wuoigg.; . X305 x454
x68 x101 = x279 x415
x62 x92 W14x730 W360x1086 %252 x375
x55 x82 %665 x990 %230 x342
x48 x72 x605 %900 %210 x313
%550 %818 x190 %283
wz1:g(7] Ws”;‘gi X500 X744 170 %253
<44 <66 %455 X677 x152 %226
x426 x634 x136 %202
W18x311 W460x464 %398 x592 x120 x179
x283 x421 x370 %551 %106 x158
x258 x384 x342 %509 %96 x143
%234 %349 x311 %463 x87 x129
x211 %315 %283 x421 x79 x117
x192 %286 x257 %382 x72 x107
x175 %260 %233 %347 x65 %97
x158 %235 x211 x314
x143 x213 x193 x287 o Wai=Eo
x130 x193 X176 X262 x53 ¥
x119 x177 x159 %237 W12x50 W310x74
x106 x158 x145 x216 x45 x67
g s W14x132 W360x196 e o0
<76 X113 x120 x179 W12x35 W310x52
x109 x162 %30 x44.5
W18x71 W460x106 x99 x147 x26 x38.7
:gg :gg *90 e W12x22 W310x32.7
55 %82 W14x82 W360x122 x19 x28.3
%50 <74 x74 x110 x16 x23.8
%68 x101 x14 x21.0
W18x46 W460x68 x61 %91
x40 x60
%35 x52
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SI EQUIVALENTS OF STANDARD U.S. SHAPE PROFILES 17-5
Table 17-1 (continued)
Sl Equivalents of Standard U.S.
Shape Profiles
W Shapes
Shape S| Equivalent Shape Sl Equivalent Shape Sl Equivalent
in. x Ib/ft mm x kg/m in. x b/ft mm x kg/m in. x Ib/ft mm x kg/m
W10x112 W250x167 W10x19 W250x28.4 W8x15 W200x22.5
x100 x149 x17 x25.3 x13 x19.3
x88 x131 x15 x22.3 x10 x15.0
zg :] (1]‘15 K2 xaTd W6x25 W150%37.1
W8x67 W200x100 x20 x29.8
x60 %89
x58 x86 x15 %x22.5
x54 x80 <48 <71
x49 x73 W6x16 W150%24.0
x40 %59 x12 x18.0
W10x45 W250%67 x35 52 ;
x9 x13.5
%39 x58 x31 x46.1
e 8 X85 x13.0
‘ W8x28 W200x41.7
W10x30 W250x44.8 x24 x35.9 W) Wishao |
X6 38,5 x16 x23.8
x22 x32.7 Wl Welbeat 3 Wax13 W100x19.3
x18 x26.6
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