DOI 10.13:465 7/ . aki.jvs.2008.10.036

27 10 JOURNAL OF VBRAT DN AND SHOCK Vola7 NO 10 2008
12 1 13 1
(L , 200092 2 , 215011
3 . 577—8502)
: . (SSh
SS1 . ’ : -
SSI , SSI
TU311 3 A
: M CK X
( ) . X
) Pd( t) n
_ s PiCd={B (% B(t -y R(H},
[L23] X
B ' [45]
C DmX4m x4+ b e+ Qo= B Y
° =1 =]
- (SSD (2-2)
o, Z m g hFm (YRR +
’ [E 1+j@+M<D:Z B(dh (2-3)
9 9 =1
o SSI : 1 i
) . 4
Q( b, M( b
1 SST ’ :
Qw) Kaw) K (@] X (
’ M(w Kiw) Ke(w)| @ (w)
) ; Q(w) M(w)—
. - n QC Y MY ;
! X))y ® (w)—
X}i:%—‘—hﬁo—F%i @D) X(0, @Y :
’ f h $ ¥ Ke (@) Ky (@), Ko (@ )r—
N 1
w0 (2) N+ ,
n ’
M X+ C %+ Kx= P, ( 9 Q—1 ’
: (04— 2—042)
. 2007—12—12 : 2008—05—12



10 - 153
2 B
P=¢'Q Q100 =¢"]
2.1 (=12 -y MH2) 4)
X (0=Xi(w) ¢
, $i( =X i(w) ¢}, (5)
: , (D= (w)¢"
| (3) 4y (5
¢ 2 ’ (2)
(—o' [ M+ o] O+ K) — [ M1 —'[M h [ Xi@)
—wi(m Kex(w) — () 4+ my)ey’ Ke (@) — (1 Iy 42 mih o’ ¥iw) P —=( 1 )
—w (mh" Kx@)— (M B2 mho? Ky (0)— (42 Hm B+ mB i’ | $iw))
ErL 11, h=[h b bl (D 3
Alw) 6) -
{ Xi (w) 31
Xiw) p=Al) " 1 (8) ,
¢i(w)} ’
(®) B
. P, =1, 2 -, N2 (HFEB) ,
. U X (@) X () HEEB ’
$ ()} , ; .
Hw)=Aw) ' EAWw) (9) -
. 1 (n2) X (n2) ’
2.2
1
’ 15
[11 12]
(X)) Pi(w) HEED ’ L9101
X (w) »=H(w) B () (10—1) (1] ’ ’
‘1’(00) \2(00
{ %)) ={ X@)} +F @)+ 1 (w) : ,
(10—2)
. h 7y (X)), X ), &5575’”(’{ Z‘):S{gf) (13)
‘#’(w) ’ pn+1 (w) mm ((U) oM or (%)
. OM , Sty oz
’ . or (%) z
By @) =24 B(w) B @) =2, R h  Se(h ’ flglm(HZ)"
an g
ao—1) 10—2), Ry (w) St 75— SAw)LLC( HC(H 00hc< z %
B2l ZZ LILCC € %) coh. (% %)
(Xiw))=H'@w) B(@) (12) =1
, Pi(w) 14)
H (w) , ; [ aow
H'(w) 8)H(w) ad/s S (o) , HFFB

C(Z) C(Z) 7z



2008 27

©h (% %) % % ; ;o ditgl o’ Su(w)]
¢z L It Sa(w)
1 . (15
[ 11].
B 6y = JEIJ diag Su(w)] & (19)
42
(4-2) Sy 51 ,
S)p(w):

Sr (w) Sq (w) Sm (w)

ol JEIJ diag H (@) S )] Hw)] ] &

Sa(@) | S, n, @) S, 5, @) (20)
STM((U) SWP“‘I (@) $“>2P‘”2(w) (N2)X (14-2) o = JEI j dia%w‘*H‘* (w) S (w)[Ht(w)] T] b
s 1)
S (w ) . H (w) H ()
, . s Srw)  (15)
s St (w) 1,
$ (w % %) (15) , S
Se, :
i n- :
SSI

K H b

S (@)= S, @) Sp, (@)
Sp. (@) - Sp. (@]
. e . P*é ) (16) , o 4m—5m
@)=[ Ir,, @) Fr., (T“” : 31m 0. 55 KN/
$IP,H (w) - 5,11’%2 (w)] nt
, \ C .
— : B . D . H
Sr, =24 S Sp, =20 Sph Novik
n n [3 16] .
S, =212 Sp, : = ’
=1 =1 N N H
S,.r., :2 Z hhSp, Novil ’ ’
%,HP,H - %,LZP,,H :Z Z hS’Pj an ¥
=1 1 v, Y.
D

150 M 200 m 250 M
, B=D=s50m Y=200 m/$8

: ; Y=350 m/§ Y=500 m/5, =
Sc(w)=H (o) () [ Hw)] (I8) 1 2x10° kent, =0 05
H () H@) (19 SSL,

diog S, (@)] Se() ,



155

10 -
H=150 m Q001 5m/8
, H=ooom | .
. , , 2b . y 300
200 M . my s . L1 y 350 my/ s
, 450my 8 1. 07 ; ¥y
(1b) 500my s , L 05
( . 1. 24 L 12
) b , 3)
H=150m |, Q 05
, 1L 02 H=200m a 05", t=
1. 07 L1272 H=250 001~005
m L 12 (3) 200m , Bx D=50 mxs50m
L 23 200 m , SSI , M=12x10 k&mi V=200 m/5 Y=350
SSI . my/s y=500Mm/$
b (3 a) .
<o o042 ,
—— FE I R B —— ML SRS SR , SSJ
— e - RO e — - I SN (S
(3b) <
. . ¢=o0.01 ,
L ., =002 1 C=
~ 0. 05 1. 08 , g ,
0.08 ]1
150 _ 200 250 50 200 250 098~118
= H/m e H/m : ° ’
(a) R (b) fifsth SSI ,
1
2 ) —— eI S —— PRI SRR B R L
y — e~ MU e — - L PR RS L
’ ’ 2 0.25 1.3
. H ’ \{9 é 0'24\ 1.2
Ts = ; 1.1
0150 N\ Y
’ @ . . % 1
2 200 m , y ,  ¥= = ool 0.9]
250 M/ S~500 My s , B=D=50m V= 0.05 0.8
0.01 0.02 0.03 0.04 0.05 0.01 0.02 0.03 0.04 0.05
200My/ s Y=500 M/ m=12x10 k&m¥ T=0. 05 ¢ <
a v (a) R (b) ikt
(2 ) ’ 2 ’
s ¥:450 mys , , 3 g
o LRI o A SRR L SSI .
— - - WUPE L S g — 4 - TEHIE SR FE R S H
6
ok -
S e, ’
0.081 1.05 >y ,
250 300 350 400 450 500 250 300 350 400 450 500
E‘s"ﬂ]i}j’iiﬂ_’ivz/ms" @t}]i}iiﬁvz/ms“'
(a) (b) hiksth
v ( 178 )

2



178

2008 27

[ 9] s . [ l [ 13] s s . .
, 1998 25(5). 275— 279 [ ] . 2002 23(1), 115119
[ 10 S [ M. [ 14 : : .
1998 10 [ .ﬂ , 2000 19C1). 40— 42
[11] , y . [ 15] , i2&ow 22777
[ J , 2004 23(3). 37—41 D [ l , 2003 (C), 700 692):
[ 12 s s . 895— 902
[ ], 1994 11(2). 96— 100
( 155 )
D , er plant buiﬂingS[ ]] Nuclear Eng€neerng and Desgn
a 02 , _ s 1999 192 205— 216
; [ 7] s s . - -
[ ] » 2007 29(5):
’ 705— 711
° [ 8] Izuru’[‘akewakig Noriko’l‘akedab KojiUetanig\ Fastpracti
2) a 05 ’ ca] evajuaton of s0jl structure nteraction of enphedded struc
) 200m ) turcst J Soil DYnamjcs and Eartduake Engineering 2003
(23): 195—202
. . [ 9] Kawgii ] Nakanum () Obkuma T et al W ind- induced
3) 0042 leral- orsionalmotion of a ta]] building J, W ind En8i
B neering and Industr@a] Acr(d}’nemic’s 1992 42 (1— 3)
b
1127— 1137
° [ 10] Ohkuma T Mamkawa H Sinulationmehod of sinu Jtaneous
’ ’ tine series of mult. oca] wind forces on ta]l buid ng by
- ’ using dynamic balnce dawy . W ind Engineerpg and In
’ ’ duswria] Aeradynamics 1995 (54— 55); 115~ 123
N ° [ 11] .
. ‘ ' (D 1. 2006
[ 1] NovakM ElHifmawy I, Structum] response © wind wih [12] GuM QuaY Acrosswind loads of ®Pica] @]l buildings
01l structure imeracfpr{ J. W ind Engineering and Industri [J. W ind Engneering and Industria] Aerodynam ics 204
[ 2] : : : - [13] NPELin Chris Letchprd Yukp Tamur eta] Character
[ ). , 2003 22(2): istics of wind prees acting on @]]buildingg J. W ind Engi
2078— 2084 neerpg and hdustia] Aerdynamics 2005 93 ( 3 ).
[ 3] ’ ’ - 217242
[ » 2004 [ 14] :
23(12). 2078— 2084 , 2006 39(2). 5
[ 4] XuY L KwokKCS Wind induced response of sojl struc [ 15] , , [ M}
ure damper systans | [, W ind Engineering and Industria] , 2003 262— 292
Aerodynamics 1992 43 (— 3), 2057— 2068 [ 16] , I
[ 3] , - []. , 1984 (1) 66— 79
™D [J. , 2001 18(2) [ 17] NakiStweke KevnichiSuda eta] Danping Evajatia u
267— 271 sing Fu |l scale data of buildings n Japary J, Structure Engi
[ 6J Yosh o Klla(La Tsutmu HiI'OtﬂIli’ Mitho Iguchl Models neerir]g 2003 129(4) 470— 477,

eston dynamic structure structure jteracton of nuclear pow_



Vol 27 N9 10 2008 DURNAL OF VIBRATION AND SHOCK 199

piezoelectric sensor Ajn ng at the optin j&Aation of Piezoelectric torsjona] actuator and P gzoelectric senor honded onto the
snart ba’r a popund torsijnal] vipration nvestigation of the snarthar s perforned DYnam i¢ equatpns of the smart par
systm s teoretically derived usmng [ a8rang€e equatpn and the assumed modemelhod and the state space expression of
the dYnamic &ystan is develoPed The smart bar isdivided mnto severa] position unit;s the maxinun disspatjve eneigy
chosen as the optin zation criterior} optima] Placement of Pjezoejec tric torsiona | acuatory sensor and optina] feedhack gamn
are optajned uspg enetjc algorim The results show that the ohtained optina] position and the optina] feedback 8an are
reasonaple The actuapty sensor s ponded onto he optina] position and a closed pop conto] is mPlemented using the op-
tina] feedback galp sgBnificant torsjonal vipration suppression is obtained
Key Word§ torsionalvibrat'pp genetic agorit}rg snart ba;r feedbacl; Przoelectric torsjonal actuator

(PR 148—151)

DYNAM IC RESPONSE ANALYSISOF A HIGHR ISE BUILDING SUBJECTED TO
ACRO SSW IND LOAD CONSIDERING SOIL-STRUCTURE INTERACTION
LIAnyong 2 CHEN Rong  XUE Song tad 3 TANG He sheng
(1. Research Institution of Structura] Engineering and DisasterReduct'pp TongjiUn iversit}’ Shanghai200092 Chingi
2 Deparment of CivilEngineering US[S Suzou 215011 Ching
3 DepParment ofArchitccturg Schoo] of Scence and Engineering K inki Unjvers ity Osaka 577-8502 JaPan)

Abstrac:t The power spectrum density( PY)) of acrosswind Joad and the frequency response function of a high rise
bu lding considering soil stucure interaction( SS) are deduced using he PY) of acrosswind [oad from the wind unne]
test The fomuh of the highrise building response to acrossw nid oad is then derived using the rndam vibration theory,
Nuneria] examples show that the heBhtof the @]l building the shearwave speed of the soil and the danpPing rato of the
upper structure have different effects on the elastic displacemen’t the ota] disPlacement and he tota] acceleration of the
roof Evaluaton results ajso show that it ;s notapvays conservative to consider SST n he analyss of he @]l building re
sponse t0 acrosswing Sane usefu] sugBestions are given pr diffrent types of response The range of the danpmng ratjo of
the upper structure thatdoes not need 10 consjder SST 1S Proposed

Key word:s highrise buid irL’g aCrossSw ind Soj} structure nteracton( SSI); power spectum dens;ity( PS)); wind
induced vipration (PP 152—155 178)

ACTIVE VIBRATION CONTROL OF OFFSHORE PLATFORM S
USING SUPPORT VECTOR MACH INE

CUIHong yu  ZHA) DeYou
( Deparment of Nava] Arch itectur’e DalanUn versity ofTechnology Dalan 116085 China)

Abstrac:t An offshore p htform works |ong €m i a very pugh natura] enviorment The Platfom js Prone 0 ex
cessijve vipration under uncer@apn exema] prees Jdea] vipration contro] effect can nothe achieved with traditiona] active
and passive contio]mehods Support vectormachines are characterized by their distinctive superjorities in solving sma|
sampLe non |nearpPmh jms Pred ctive inverse controlm ethod based on a support vectormachine as a regression t00] can
be adopted to approxinat the nverse plantmode] Then themode] s coPied as the adaptive Predictive nverse contojler
10 conto] the excessive vipratpn of an offshore Platfom structire underwave [oad andwind [oad Sinulatpn resufts ndi
cate that hemethad is feasph e and effective

Key word§ offshore platfom} support Vectormachin,e d¥namic stiffness marriz’i adaptive predictive mnverse con
] wave pad wind load (PR 156—160)



