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Accelerations, building, 159, 163,
170
and human comfort 170, 172
Across-wind response, buildings, 152,
177
Active tuned mass dampers, 251
Added mass, 59
Admittance, mechanical, 48
Aerodynamic damping, 51, 57, 60,
199
negative, 51
positive, 51
Aerodynamic derivatives
flutter, 57, 213
steady-state, 56
Aerodynamic proximity effects, twin
decks, 254
Aerodynamic susceptibility
parameter, bridges, 233
Aerodynamics, 37
bridge deck, improvement of, 41,
246
Aeroelastic behavior, 50, 222
Aeroelastic testing
of bridges, 222
of buildings, 167
Air, specific mass, 89
Akashi Kaikyo bridge, 184, 190, 218,
222, 236, 240, 266, 269

Allowable stress design, 67
Along-wind response, buildings, 152,
174
Analytical procedure, ASCE
Standard, 66
Animation, wind pressures, 43, 75,
128
Appurtenances, 183
Arched roofs, ASCE Standard, 100
ASCE Standard, 66
ASCE 7-02 versus ASCE 7-05,
121
critique of, 66, 123
ATMD (active tuned mass dampers),
251
Atmospheric flow, moderate winds, 9,
23, 183
effect on vortex-shedding, 23
Atmospheric turbulence, 20
Australian/New Zealand Standard,
31, 126
Averaging times, wind speeds, 9, 12,
18

Background response, 126

Basic wind speeds, ASCE Standard,
67

BD 49/01 Standard for bridges, 232

303
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Bernoulli equation, 38

Bluff bodies, 183

Boundary layers, 40

Brancusi, 172

Bridge response in turbulent flow, 61,
219, 287

Brighton Chain Bridge, 50

British Standard, 126

BS 5400 deck drag coefficients,
258

Buffeting, 61, 174, 219, 224, 225,

287

Cables:
aerodynamic improvement on
surface of, 260
rain and wind effects on, 227
suppression of vibrations in, 259
vibrations of in the wake of a
parallel cable, 230
vortex excitation of, 227
CDF (cumulative distribution
function), 27
CFD (computational fluid dynamics),
38, 270
Chinook winds, 7
Cladding damage, 1
Code of practice, bridges, Japan, 234
Coefficient of variation, sampling
errors, 37
Coherence, 22
Components and cladding, ASCE
Standard, 76, 77, 84, 108, 117
Computational fluid dynamics, 38,
270
Cross-spectra, 22, 49
of turbulence fluctuations, 22
Cumulative distribution functions, 27

DAD (database-assisted design), 127,
129, 154
Dampers,
bridge towers, 244, 251
tall buildings, 155, 173
mechanical, 251
active tuned mass dampers, 253
oil, 259
tuned liquid dampers, 173, 251

tuned mass dampers, 252
viscous-shear, 259
Damping, aerodynamic, 51, 57, 60,
199
Damping ratio, 48
Data, extreme wind speed, 24
Database-assisted design, 127, 129,
154
interpolation procedures, 133
flexible buildings, 154, 155
rigid buildings, 131
tall buildings, see flexible buildings
Debris, wind-borne, 73
Directional influence factors, 132,
137
Directional wind speed data, 24
Directionality, effects of wind, 136
one-dimensional sample approach,
139
outcrossing approach, 142
sector-by-sector approach, 143
Directionality factor, ASCE Standard
wind, 88, 137
Divergence instability, 52, 233
Domed roofs, ASCE Standard, 98,
114
Drag force, 42
effect of Reynolds number on, 44,
191
Drift, interstory, 169
Dynamic response, flexible buildings,
157
Dynamics, structural, 46

Eave height, ASCE Standard, 75

Eddies, turbulent, 22

Effective wind areas, ASCE Standard,
43,75

Elastic center, 49

eccentricity of, 157

Enclosed buildings, ASCE Standard,
72

Enclosure classification, ASCE
Standard, 72

Endless column, 172

Epochal approach, estimation of
extreme speeds, 29

Equivalent wind speeds, 141



Error estimates, extreme wind speeds,
36
Escarpments, ASCE Standard, 70
Estimates, extreme wind speeds, 28
epochal approach, 29
method of moments, epochal
approach, 31
non-parametric methods, hurricane
speeds, 33
parametric methods, hurricane
speeds, 33
peaks-over-threshold approach, 29
and sample sizes, 29
Eurocode, 13, 17, 99, 126
EV 1 distribution, 30
EV 1II distribution, 30
Exceedance probabilities, 33
Exposure, terrain, ASCE Standard, 69
categories, ASCE, 70
Extratropical storms, 6
Extreme wind speeds, 23
biased estimates of, 29
estimation of, 28
non-parametric methods for
estimating, 33
parametric methods for estimating,
33
Eye of the storm, 7
Eye wall, 7

Fastest-mile speeds, 11
Fatigue, due to vortex excitation of
bridges, 233
Fetch, 13
Finite element model, full bridge,
218, 284
Flachsbart, 46
Flexible buildings, 74, 152
database-assisted design approach,
154, 155
deflections and accelerations, 163
dynamic modeling, 157
wind effects on structural
members, 160
wind effects with specified mean
recurrence intervals, 164
Flutter, 57
aerodynamic derivatives, flutter, 57
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analysis, Akashi Kaikyo bride, 240
three-dimensional, 284
classical, 209, 215
coupled, 209
formulation of problem for two-
dimensional bridge, 58
Scanlan flutter derivatives, 59
torsional, 209
velocity, 60, 219, 287
and buffeting response, 287
Foehn winds, 7
Force coefficients, aerodynamic, 43
Frequency
natural, 48
reduced, 58
Full bridge model tests, 265

Gable roofs, ASCE Standard, 91
Galloping, 54, 210

Glauert-Den Hartog necessary

condition for, 56, 211
Generalized coordinates, 49
Generalized force, 160
Generalized mass, 160
Geostrophic height, 15
Geostrophic speed, 15
Golden Gate Bridge, 295
Gradient height, 15, 16
Gradient speed, 15
Gumbel distribution, 30
Gust effect factor, ASCE Standard,
88

H-shaped cross section, 61, 211
HFFB (high-frequency force balance),
128, 165, 178
High-frequency force balance, 128,
165, 178
limitations of, 167
Hills, 40
ASCE Standard, 70
Hip roofs, ASCE Standard, 91, 93
Hourly wind speed, 10
Hurricanes,
definition, 7
pressure defect in, 7
wind flows in, 7
Hyperbolic towers, 45
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Importance factor, ASCE Standard,
68
Internal pressures, 44
ASCE Standard, 89
Interstory drift, 169

Jerks, 172
Jet-effect winds, 7
John Hancock building, Boston, 50

Katrina hurricane, damage, 1, 127
Kinematic viscosity, 39

Lattice frameworks, ASCE Standard,
120

Lettau formula, terrain roughness, 13

Lift, vortex-induced, 42, 52

Load factors, wind, 146

Lock-in, vortex, 52, 188

Logarithmic decrement, 48

Low-rise buildings, ASCE Standard,
76, 100

Main wind-force resisting systems,
69, 76

Mansard roofs, ASCE Standard, 91

Mean recurrence intervals, 27

Mean return period, 27

Mean roof height, ASCE Standard,
75

Mechanical admittance function, 48

Micrometeorology, wind, 8

Minimum design wind loading,
ASCE Standard, 76

Mixed extreme wind climates, 28

Modal shapes, 48, 269

Modes of vibration, 48, 269

Monoslope roofs, ASCE Standard,
91, 115

Multispan gable roofs, ASCE
Standard, 107

MRI (mean recurrence interval), 27

MWEFRS (mean wind-force resisting
systems), 69

National Building Code of Canada,
15, 16, 173, 174

Natural frequencies of vibration, 48,
269

Net pressures, ASCE Standard, 74
Nonlinear response, 151

Occupant comfort, tall buildings, 170

One-dimensional sample, directional
wind effects, 139

Open buildings, ASCE Standard, 72,
115

Outcrossing approach to wind
directionality, 160, 167

Overhangs, roof, ASCE Standard, 82,
91, 105

Parapets, ASCE Standard, 106, 114
Partially enclosed buildings, ASCE
Standard, 72
Peak gust speed, 10
Peaks over threshold approach,
estimation of extreme speeds, 29
Pitched roofs, ASCE Standard, 115
Power law, wind profiles, 15
Prandtl, 46
Pressure, 43
coefficients, 43
defect in hurricanes, 6
distributions on bluff bodies, 188
dynamic, 38
gradient, 38
internal, 43
net, 74
sign convention, 74
Profiles, wind, 12
logarithmic law, 13
power law, 15

Quasi-static response, 126

Rain- and wind-induced vibration,
227
Reattachment, flow, 40, 187
Rectangular shapes, drag coefficient
for, 190
Reduced frequency, 58
similarity requirement, 160
Reduced velocity, 193
physical interpretation of, 196
Reliability, structural 62
Resonance, 48
Resonant amplification, 48



Resonant response, 126
Response
in frequency domain, 49, 165
in time domain, 49
background, 126
nonlinear, 151
quasi-static, 126
resonant, 126
static, 126
tall buildings, preliminary
estimates, 173
Reversal, flow, 40
Reverse Weibull distributions, 30
Reynolds number
critical, 190
definition, 39
effect on drag, 44
effect on flow, bodies with round
edges, 44, 45, 184, 191
effect on flow, bodies with sharp
edges, 45, 185
violation of, in the wind tunnel,
39, 45
Rigid buildings, 126
ASCE Standard, 74
with domed roofs, ASCE Standard,
98, 114
Roof overhangs, ASCE Standard, 82,
105
Rooftop equipment, ASCE Standard,
121
Roughness length, 13, 14

Safety during bridge construction,
283

Saffir-Simpson scale, 8
conversion of, to speeds above

open terrain, 18, 69

Sampling errors in extreme speeds
estimation, 37

Sawtooth roofs, 107

Scanlan flutter derivatives, 59

Scruton number, 202

Section model tests, bridges, 263

Selberg, simplified flutter analysis,
217

Self-excited motions, 50, 183

Separation, flow, 40

around bridge decks, 185
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Serviceability requirements, tall
buildings, 169
Shear
layer, 40
stresses, 39
Shielding, bridge decks, 257
Signature turbulence, 289
Simplified procedure, ASCE
Standard, 66
Spectral density function, 22
Stationarity, statistical, 10
Straight winds, 6
Straits of Messina bridge, 219, 226
Stratified flow, 183
Strength design, 68
Stresses, shear, 39
Strouhal number, 42, 187
Structural dynamics, 46
Structural reliability, 62
Superstations, 26
Surface layer, wind profile, 14
Surface roughness categories, ASCE
Standard, 69
Sustained wind speeds, 11

Tacoma Narrows bridge, 50, 60, 211,
213

Taipei 101 building, 170, 171
Tall buildings, see flexible buildings
Terrain exposure, 20
Terrain roughness, 13, 14
Thunderstorms, 7

averaging time, simplified model,

12
TLD (tuned liquid damper), 289
TMD (tuned mass damper), 173, 252
Tuned mass damper, Taipei 101
building, 173

Topographic effects

ASCE Standard, 70

bridges, 268

flow around hills, 40
Tornadoes, 7, 68
Torsion
ASCE Standard, 78, 97, 102
Torsional

flutter, 211

response, flexible buildings, 50,

158, 178
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Tower damping, Akashi Kaikyo
bridge, 244
Tropical cyclones, 7
Troughed roofs, ASCE Standard, 115
Trussed towers, ASCE Standard, 120
Turbulence, atmospheric, 20
effects on bridge response, 61, 219
effects on drag, 45
intensities, 21, 220
integral scales, 21
cross-spectra, 22, 49
spectra, 22
Turbulence, signature, 289
Turbulent eddies, 22
Turbulent flow, aerodynamic effects,
37, 45
effects on vortex-induced response,
206, 219
Twin deck configurations, 254
Type I distribution, 30
Type III distribution, 30

Uncertainties in wind effects
estimation, 146

Ultimate structural capacity, 151

Undulation, 50

Veering angle, 15
Vibration reduction/suppression,
bridges, 246
buildings, 155, 169, 173
cables, 259
Viscosity, 39
kinematic, 39
von Kérman vortex shedding, 229
Vortex shedding, 42
Vortex-induced oscillations
bridge decks, 199
cables, 227, 259
control of, 246
tower structures and bridge
members, 207
turbulence effect on, 206
lift, 42
lock-in, 52
oscillations, 53

Wake flutter, 230
Wake galloping, 230
Weibull distributions, reverse, 30
Wind directionality effects, rigid
buildings, 136
approach based on one-dimensional
sample, 139
approach based on outcrossing of
limit state boundary, 142
sector-by-sector approach, 143
Wind directionality factor, ASCE
Standard, 88, 137
Wind load factors, 146
Wind profiles, 12
in hurricanes, 23
in moderate wind speeds, 23
in thunderstorms, 23
logarithmic law, 13
near a change of surface
roughness, 20
non-horizontal terrain, 20, 70
power law, 15
Wind speed data, 24
data sets, description and access to,
24
Wind speeds in different roughness
regimes, relation between, 16
Windstorms, 6
Wind tunnel procedure, ASCE
Standard, 66
Wind tunnel testing, 45
errors and uncertainties, 136
of bridges, 261, 265
of full bridge models, 265
of rigid section models, 263
variation of results among
laboratories, 46
violation of Reynolds number in,
45, 184
Wind-borne debris, ASCE Standard,
73, 77
World Trade Center towers,
discrepancies in wind effects
estimates, 128



