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Abstract

The purpose of this year project is to
analyze the dynamic responses of high-rise
buildings by using a time domain approach.
An AR processis used to transform the target
frequency spectrum into a time domain for
performing the dynamic analysis. At adesign
wind speed, the time-dependent wind loads
at each floor are generated based on the
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distribution of mean wind speed and
fluctuating wind speed aong the building's
height. These time-dependent wind loads are
then used as input in the finite element
analysis to evaluate the structural responses.

By using this method, a building of 31
stories subjected to dynamic wind loads was
analyzed. The results obtained from this
proposed time domain approach are
compared with those obtained from the
frequency domain analysis. The comparison
of these results indicates that they are in
good agreement. Therefore, this time domain
approach can be used in the oncoming year
projects to investigate the effects of
structural nonlinearities on the dynamic
responses and design wind loads.

Keyword: high-rise buildings, along wind,
frequency domain, time domain, AR.

fn 1Hz / 5

31



2

1

(1)

3)

Fo :EEbsz(t)DABDD

1

=Fo +Fh(t)

[1.2]

=§uo[u72mm:D +p'(t) W AT, (D)

2)

Sx(n)=Sp (n)H () |7 3)

H(mP

o%x =[5 Sx(n)dn @

2.

kaimal [3]

n5,(z,n) _ 200 [f

u.?2  (L+5000)5'3

f= NE n (Hz) w
U(2)
(m/sec) z ( )
(m) U@ C )

(M/sec)

()

C = (z (Z - nECZ‘Zi _Z”
Sjij (r,n) m SJJ (3,n) BEXD|: m:! (6)
S S

zi zj (
) (M) Uz Uy (
) (m/sec)  C;
10
m
Srl,rl Srl,r2 K Srl,rm
[SC ]: Sr2,r1 Sr2,r2 A Sr2,rm (7)
i’ M M O M
Srm,rl Srm,r2 A Srm,rm mxm
r=u R(T)

R =[" [s2 ] ean ®



T
AR(P) [4]
U=d1 U+ Do Uo+ ...+ Dp U p+a; (9)
Ut t m
o (i=1,2,...p) (mx 3
m) a (= Bogy) Bo
at
Yule Walker [5]
RO R'@M R(@ ... R(P-2 R(-1) o
RO R@©@ R@ ... R (-3 R(p-2)| Py
R R@® R@O ... R (P-4 R (P-3)| |0,
7|_?l(P—1)_ Rl(P—z) R(.P—S) : R(l.) I.?(O) 7_q>IPT_ (10) %
R®)
R
=R
,R(.p) ]
R[T ] 8
1.
4.7m 4.0m
3.1m
3.5m 99.4m )
108m 1
15mx30m
2. 2
Q) 30m/s
50m/s 70m/s
2 Zy im
©)] B=15m
D=30m 3
4

£ =3 %
p =1.22Kg/m*

31

(1) AR

(2)
4%

3)

. Kareem, A., "Wind Excited Response of

Building in Higher Modes', J. Struct. Div.,
ASCE, Vol.107, NO. ST4, pp. 701-706,
1981.

. Kareem , A., "Dynamic Response of

High-rise Buildings to Stochastic Wind
Loads' J. of Wind Engineering and
Industrial Aerodynamics, “ Vol. 41-44,
pp.1101-1112, 1992.

. Simiu, E. and Scanlan, R. H., Wind Effects

on Sructures, 2™ ed., John Wiley & Sons,



New York, U.S.A, 1986.

4. Wei, W. W. S, Time Series Analysis
Univariate and Multivariate Methods,
Addison-Wesley Publishing Co.,
Redwood City, California, U.S.A., 1990.

5. Box, G E. P. and Jenkins, G M., Time
Series Analysis Forecasting and Control,
2% ed., Holden-Day, San Francisco,
U.SA., 1976.

1 RM.S
30m/s | 50m/s | 70m/s
0.0118 | 0.0280 | 0.0458
0.0114 | 0.0273 | 0.0444
339% | 2.50% | 3.06%

20 -

100 +

£ 2

E oo

[an] o |

o |
0

TI(%)

1 (a =0.24)

Building Height(n

Building Height(n

100
0 A y
4 L]
e,
m .
70 -
20 -
10 : TIME DOMAIN
| = +SPECTRAL DOMAIN
0 ‘ ‘ ‘
0.000 0.005 0.010 0.015
RMS Response(m)
30m/s
100
0 o
4 L7
80 - .
4 4
70 -
m .
50 /
] ¥
20 -
| 4
Y
30 - 4
20 1
1 TIME DOMAIN
10 +
| - - - SPECTRAL
0 ‘ ‘ ‘ ‘ ‘
0.000 0.010 0.020 0.030 0.040 0.050
RM'S Response(m)
70m/s



