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Abstract: The static design method adopted in the current code may not consider the wind-induced
effect of seismically isolated high-rise structure enough. Therefore, the wind resistant design and
wind-induced effect of seismically isolated high-rise structure were deeply studied, the wind-
induced effect analysis framework of seismically isolated high-rise structure combined with the

current code was put forward, and the analysis and evaluation of wind-induced effect for a
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seismically isolated structure of 100 m level practical engineering was carried out. The results
show that the code underestimates the fluctuating wind action on the seismically isolated high-rise
structure by using the equivalent static method. Through the time history analysis of wind load,
it is found that the horizontal shear force in X and Y directions of the seismic isolation increases
by 23.8% and 27. 7% respectively compared with the standard value of wind load, but from the
point of view of design, the partial coefficient of 1. 4 in the current code can meet the
requirements of wind resistance stability of the seismic isolation. Under the 10-year wind load,
there is a problem of comfort on the top of seismically isolated high-rise structure, and the
maximum wind-induced acceleration reaches 16. 2 cm * s ?, exceeding the limit of the code by
89%. Under the once-in-a-year wind load, the maximum wind-induced acceleration on the top of
the seismically isolated high-rise structure reaches 7. 6 cm * s~ %, which is more difficult to meet
the living comfort and the comfort of the seismically isolated high-rise structure should be paid
attention to in the wind resistance design in the future. The proposed analysis framework can
systematically and comprehensively reflect the wind-induced effect of seismically isolated high-rise

structures, and can provide a theoretical reference for the current code.
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wind stability; wind vibration comfort; numerical simulation
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Fig.3 Plane layout of seismic isolation layer
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Fig.5 Analysis framework for wind-induced effect of

high-rise seismically isolated structures

T T o8 IR TR S Al B B AR B I AR R AR SO
L3 799 Jadt i AT P BT 7 125 58 i i J2 Rl 75 45 4
AT g5 Se i (2 T B 2 bR R A
Hy e 32 14 AT 280 b TR - P i 5 (DD S8 IR PR AR 45 1
HOEWAR SV v S

SR FH 26 8 U8 B A% 35 19 A IR1 A AR D CAuto-re-
gressive) D15 B A W) = 909 A9 XL p 200N 7R . AR A
) I 43 IR I o 2 00 T AN D XL 1 A A o )2
LRG0 BR TS R BE 47 KR I A 0 A 5
T A B 5 V2 P 5 05 A 7 A [ i BR300 XL 281 T 19
JRGHR WD 137 » 5 i 205 BRAT BT 0 301 6 b 350 4 4 1 XL
Ak iy 107 LA K B 7 S22 ) 0 R R P HE AT 20 A A

TE 45 G BUAT HLAEZE AT VAT I i T SConT 1 (B
FR)HS 4. 6.8 A5 X o )2 B AR 45 4 9 HT KRR A TR A
R T I B i 2 B A R B TR AT RE B A
JRHIR 7 35 B2 ) R AR S5 | A e J2 A SR OB 45 4 4
ARKAL ) i SCHRTAR C o BE ) X 8 45 49 1) XU AT g 7
BEAT VAL S H AP 2 )02 B A A1 S 205 K T EE 1 4% o) 4
PR ARIECR DA 3. 7. 3 Z8BLAE AN [R) S5 4 1A 2 1y
P JZ 18] (5 5% A AN RO 3t AR R FR AR o XU i sk B8 4



% 24

AR F ETRBAGERELHNEZEFR 101

I E AR bR AR R AR 3. 7.6 A FLE L X
TAEHIRE N B A E R & Z RS TR 10 4F—i
8 XA 27 T HG T A AU IR o R A R S

15 cm « s7 %,

2 B 0 T T AT T i X DX R R R R A A
T e 0 XU P BB SR L AR SCIR AR T AR A b v 2
HE SRR 38 JEE T A o o B 4% o B R LR D 54 4. 2.3
SRRLGE X R 2 PR AR A5 A TR 1 AR L XA 81
Y RUHIR 7 28 B AT AR

3 BkBh XL

P T XL 1] 15 ] Jpk sl XU g )2 R R 8 A B AR
FHELN A AL 18 1 WA 1o Jik 3 XGRS £ T bk 3
DR AS S5 g BEAIL 3t A o R 48 22 1) B A 40 07
TEAT SN DR U A 1 R I B ik T 2 0 O ARk
(4 F IR CAR) BA 35/ i A7 A 3
SRR AL . DA SR AR BB HEAT Bk 3
DRCBR AL S LA AL 3 7 UL 1T 6

i 5E H A 2 % 9 9 R 3

B A B R ST W R B

]

i Wiener-KhintchineA X
SR B #H KToeplitziE FER

l

RBARBR 724,83 5
B V5 2 30 o F0 W3 07 % 7B KR,

I

Wt 07 2 56 PER JE T
Cholesky7r ##15 2| F =A%
REL, I H G BEALL 2 0] &

I

HRIEARKE 2 7] 15 2] fik 3 A& i 72

B 6 EF AR FE Ak KL
Fig. 6 Simulation process of fluctuating wind
based on AR model

A% 33 IO B L #E L Davenport 35 4E 4 H
PRI ARG 3 FE R B S, () kN
4KV, xt

n n(l+z2)Y3
Hrex=1 2000/ Vi, sn Bkl KA 2 s Kk i Al
BEFE R B Vi B 10 mo = b 17 2 RUH

T ik AR BIAL, 38 i MATLAB % il #2 1%
HEAT Ik sh R AR 0L, RS HDLIS % 32 B2 B 5000 - it () 45
£0.1 s, BT 600 s, AR B UL 6 By, >4 b
1.10.50 4F — 3 i KUK 43 51 K 0. 22.0. 5,0. 8 kPa,

S, ()= 3

Xt F 10 m 5 Ak i - 2 XU 23 31 R 18. 76,28, 28,
35,78 m s ',

PR 7.8 4514 i T 52 W A 45 T2 £ Bk 3
R £ MDA i o 8 T LA B
PR H8 38 1) # AR A2 AR 3 5 FLE Davenport 3% +
GIWIE s BRI 45 SR AT HE

; 0 ik |
g

I [8]/s
B 7 TRZ Bk sh RUE B2 i 2%
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AN % )= B R AR AR 50 4F — 18 XU 2 /E R
K DT RA RE P 9 K B 72 J= A Hh B R

5 & i&

(DASCEE S AT ML 32 1 T 5 )2 B AR 45 40 K
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4 R T SO0 19 43 1 5 PP A . AT A SRR WYL B
Fr i 3 Bt J7 v 0 i 2 B AR 45 4 ) KB, %
JEA R AR G P A0 A 7 3 A R 2P
B o A SCHR Y 53 BT HE 22 B A 2R 4 A 4 T ML S
J2 B 5% 4t AR UESCRON o T O BRAT LS SR A e 2 %
(ST

(2) 38 3 A A 280 I R 0 BT i B e )2 I 2 5 4 ol
2 XY 10 B A2 1 7K - B 5 R e KA 280 o AR
FAA3 S8 A0 T 23, 8 Y0 F0 27. 7 %%+ i B ELAT L 8 R
SE AR ) 80T AURAG T )= B R A S PR T 2
K S XUAE T o AH B3t i R B & R 1. 4
R 3 T 2% KK RE T 2 e )= B R 4l R BT AR E P Y
K BRERRJETE 50 4 — 8 KU 8 E R A2 Hh B Ik .

(3TE 10 4F— B X AT EAE T . M 2 PR 451
TOUER A XA BT 38 B2 1 ) AL, R v i R XU o sk 32
KENT 16.2 cm + s 7 RO BRAE 826, Nl 2 S
ERPIEVEM R . 78 50 SE— B AT EMER T & 2
B 752 448 A 1) 2 (9] 2 A% ) — P E T A2 LI X T I 8 4
il 25K

(4) 25 FE 30T 1 765 5N Bl 5 X3 DX ) o 2= B
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FREATHTE 1 AR — 18 XUper 2/ B RUIR T IE 3 . 46
TR % 1 2 B AR 4 B TOU i R XU in 322 32
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