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3D RESPONSE OF 3D STRUCTURES
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Pressure taps measurements
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TAPS LOCATION ON SIDE FACES
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3D wind-excited response
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FLUCTUATING WIND LOADS ARE CONSIDERED TO BE THE SUM OF

THREE MAIN CONTRIBUTIONS ASSUMED AS STATISTICALLY INDE
PENDENT:

(a) FORCES DUE TO ALONG-WIND TURBULENCE :
(b) FORCES DUE TO ACROSS-WIND TURBULENCE:

(c) FORCES DUE TO WAKE EXCITATION
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BUTLDINGS SELECTED AS TEST CASES

DESCRIPTION UNITS BUILDING 1 BUILDING 2
HEIGHT OF BUILDING (H) M 200 300
WIDTH OF BUILDING (B) M 50 50
DEPTH OF BUILDING (W) M 50 50
MASS PER UNIT LENGTH KG/M 500 000 500 000
POLAR MASS MOMENT OF INERTIA .

PER UNIT LENGTH KG M 22 500 000 22 500 000
ALONG-WIND NATURAL FREQUENCY Hz 2 0.1
ACROSS-WIND NATURAL FREQUENCY Hz 0.2 0.1
TORSIONAL NATURAL FREQUENCY Hz 0.25 0.125
DAMPING RATIO % 1 1

GEOMETRIC, ELASTIC AND MASS CENTRES OF BUILDINGS ARE ASSUMED AS COINCIDENT

Computer program WL3D - Solari (1986)




STANDARD DEVIATIONS OF TOP FLOOR DISPLACEMENTS (m,RrAD)

BUILDING 1 BUILDING 2
O Oyo O30 Oyo Oyo Gy
U 0.029  0.019 0.00049 | 0,170  0.091  0.0024
U+ v 0.029  0.049  0.00091 | 0.170  0.250  0.0047
U+v+w | 0,029 0,075 0.00093 | 0.170  0.718  0.0048
STANDARD DEVIATIONS OF TOP FLOOR ACCELERATIONS (m/s2.RAD/s?)
BUILDING 1 BUILDING 2
o Oyo O Oxo Oy Oyo
! 0.036  0.028 0,00110 | 0,061  0.035  0.00140
U+ 0,036  0.074  0.,00210 | 0.061  0.096  0.00280
U+v+w | 0.0%  0.102 0.00210 | 0.061  0.273  0.00280

Computer program WL3D - Solari (1986)




RATIOS BETWEEN CORNER (C) AND CENTRE (0) DISPLA-
CEMENT STANDARD DEVIATIONS

BUILDING 1 BUILDING 2
Gelae Gt | Suioe o{f&;o\%
U 1.08 1:19 1.06 1.20
u+v 1.27 1.12 1.22 1.1
Uu+v+w 1.28 1.07 I~ 1.02

RATIOS BETWEEN CORNER (C) AND CENTRE (0) ACCELE-
RATION STANDARD DEVIATIONS

BUILDING 1 BUILDING 2
u 1a27 1.44 1.16 1.45
u+vy 1.77 1.24 1.55 1.25
Uu+v+w 1.77 1.15 1.53 1.04

Computer program WL3D - Solari (1986)



High-frequency force balance measurements
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Davenport and Tschanz (1981, 1983)



High-frequency force-balance wwd-funnel fests
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High-frequency force balance tests on the Leaning Tower of Pisa
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High-frequency force balance tests on the Leaning Tower of Pisa
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High-frequency force balance tests on the Leaning Tower of Pisa




High-frequency force balance tests on the Leaning Tower of Pisa
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WIND TUNNEL TESTS OF PISA TOWER
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Correction procedures for nonlinear mode shapes

Kwok (1982)

Kareem (1984)

Vickery et al (1985)
Holmes (1987)

Boggs & Poterka (1989)
Xu & Kwok (1993)

Procedures for determining the modal torque

Tschanz & Davenport (1983)
Tallin & Ellingwood (1985)
Marukawa et al (1985)

Xu & Kwok (1993)

Correction techniques for non linear mode shapes
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Fully aeroelastic measurements



Fully aeroelastic measurements
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Computational Fluid Dynamics (CFD) models



NatHaz Aerodynamic Data Base, Notre Dame, Indiana, U.S.

Step 1: Select Shape of Interest Step 2: Select Height of Interest

02 D=3"

Step 3: Select BL condition of Interest

o B -|1

Open Urban

Model #

Electronic data bases



Architectural Institute of Japan (AlJ) Recommendations (1996)
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Acceleration control for habitability



