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Abstract

In this study, a numerical time-domain
approach is used to predict the nonlinear
structural  responses of tall buildings
subjected to wind excitations. For this

01 93 07 31

purpose a continuous time-history wind
loading, transformed from the theoretical
wind spectra, is needed and applied at the
analyzed structure.

A 31-stories building was adopted as the
numerical example to demonstrate the
validity and applicability of this method. The
linear aong wind structural responses
obtained from this time-domain approach
and the conventional frequency- domain
approach agree well. The nonlinear analysis,
including geometric and material
nonlinearities, was the performed. The
results from the nonlinear analysis show that
the  structural  nonlinearity  becomes
significant as the wind speed increases.

Keyword: high-rise buildings, along wind,
frequency domain, time domain, geometric
nonlinearity, material nonlinearity.
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4 r.m.s
TYPE Axial force (N) | Shear force (N)| Moment (N-m)
. Linear 5392100 281910 982600
TYPE Uy Geometric Mat_erial _
( m/s) nonlinear nonlinear Nonlinear 5945800 289410 1027800
U30_GLML 30 No No Error (%) 10.27% 2.66% 4.60%
U30_GNML 30 Yes No
U30_GNMN 30 Yes Yes ;F(M 1) %(M 2)
1 «
2 R.M.S 4 1 z 7 10
E
Height || Frequency Time domain 3 ZZQ
(m) domain [ U30 GLML | U30 GNML]U30 GNMN sM1) 12(M2)
5 0.00238 0.00325 0.00339 0.00339
10 0.00763 0.01015 0.01063 0.01063
15 0.01428 0.01854 0.01948 0.01948
20 0.02203 0.02794 0.02944 0.02944
25 0.03050 0.03781 0.03992 0.03992 1
30 0.03951 0.04794 0.05071 0.05071
35 0.04901 0.05824 0.06170 0.06170
40 0.05894 0.06866 0.07286 0.07286
45 0.06932 0.07921 0.08422 0.08422 Bending moment, M A ! . Nonlinear elastic response for
| continued straining beyond here.
50 0.08050 0.09026 0.09620 0.09620 !
55 0.09301 0.10229 0.10934 0.10934 ms W, ,’
60 0.10678 0.11533 0.12369 0.12369 | /
65 0.12138 0.12889 0.13876 0.13876 : y
70 0.13628 0.14259 0.15412 0.15412 ‘,'[_ Elastic unloading behavior.
75 0.15134 0.15637 0.16969 0.16969 h
80 0.16678 0.17045 0.18569 0.18569 !
85 0.18218 0.18459 0.20185 0.20185 ' Curvature, k
20 0.19758 0.19884 0.21817 0.21817
95 0.21321 0.21351 0.23496 0.23496
100 0.22876 0.22838 0.25191 0.25191
105 0.24443 0.24363 0.26924 0.26924
110 0.26051 0.25955 0.28731 0.28731
115 0.27626 0.27557 0.30541 0.30541 2
120 0.29154 0.29155 0.32338 0.32338
125 0.30637 0.30749 0.34119 0.34119
130 0.32055 0.32322 0.35864 0.35864 160 -
135 0.33405 0.33861 0.37562 0.37562
140 0.34679 0.35351 0.39201 0.39201 140 -
145 0.35877 0.36770 0.40764 0.40764
150 0.36991 0.38108 0.42237 0.42237 120 1
155 0.38025 0.39366 0.43624 0.43624 . 10 1
z
= 80
T
3 r.m.s
60
Height Effect of nonlinear
(m  [U30 GNML|U30 GNMN ]
5 4.20% 4.20% 20
55 6.89% 6.89%
105 10.51% 10.51% 0 ‘ ‘ ‘
155 | 1082% | 10.82% 0 10 ® ®
Tl (%)
3 (o =0.24)
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