H26% H5H
2009 4 10 A

it B

Chinese Journal of Computational Mechanics

Vol. 26 ,No. 5
October 2009

XEHS:1007-4708(2009)05-0633-05

W iF T & M= g A Y He 32

RLE ",

S I

A,

Re i

CREH TR Tl & 450 20 M [ R E S g % RiE 116024)

B BERETHH BHAFERDESR TEMEHEF N7 &, Z7 kw AR FEEN X E Mg
Bk EA R ER S Ho s &0 Ho WM B a7 86l B w46 Z RS0 g W% . %

BT ARG ARER.

KW FHEEREH EHERN; BETLE
h & 5% 5 :TEJS2 XEkARIZES : A

1 51 &

B 2 i 3 BT DAY R T R A e
ARG IF & T H R R 4 4 0 v 7 &5 1
BRI Z . A THEERE TP RE ARG K
AR VR I L b R LA B AR 4R o S A o B 5 Bl
Jitis AT b iR o E R — . &
EACF BN AR L O AR R TR A .
AR GRAE- 5 1E % TAR e i~ 5 75 4 AT SEPE Y
B $2 T B AR 15 38 st i A AR 2, JFofg i ok B
M2 PE AT . A am 1T 2 s ) D7 vk 4 o A 2R
- 15 H BT A 52 A7 A BE 1R O — R T R

= 3 PR AT B 2 (ATMD) R S — Fh A 2%
o 42 ) e B AR B T Tz B9 T A SE B N
ATMD i 51 A FE g v fie 17 9 zh TMD X 52
2 Y TRl 140 235 A W 7 4 A S8R AL T el 7 X o
i 7 Y A B8 EOASH AR Je 42 ) A0 14 [ A R B R
TERMERY . BTG S5 R Y S BT A
B ARAT R ) 25 B R G AN H € M i 0 HL Sk
HEAT ATMD £l & it TR b, 8
BV B H R RO 2 A DL B R HEA T
Bt M G AR B RE R &+ HER . 5
Sh A5 A U RE AR R B 1 22 3 L AR
SE AT AR B A A R

W78 B 9 :2007-10-24; B A W B) B 83 : 2008-07-04.

E&TIH :[H%K 863 1% (2001 AA102015) F B H .

BB A KO (1963 B L1+ #od
(E-mail: wszhang@dl. cn).

ARG LT & HUE v By ATMD E 30 42 4] 8 ], 3038 T A 7 % 8 301

A i B v O R G 0 T AT L K
1552 BL AR GEH N A S Al LR EAT By . AN LTS
RV SNUIEGINGT DY S S S T E B0 I N 0 S NUTE 4
B AT WA B G AT Z AR o AR SO e R P
7 R B 35 ok S5 A K 5 BB HEAT IR B L AR e T R B
FEAUAR G HL 42 1 A% AU &% . 75 i 2 3 2 3l
BEAILPE L SR R 003l 12 ) X S5 A R AT T R
PEREHLIR B 20 BT o A SCHR A LD i) MSW20-2
5 S SR SEBIIE B T AR SO vk A R

2 H.iE# a3

ZEFERTBEHREN T Wz &R
HARMTIEA:
M (1) +Cx(2) + Kx (1) =— MEX,(¢)+Hu (1)

(D

P w(o) J2& r Br Esh W Iy & H 9 n X r Bz
B n R EL, o, (o) Ay iR M T fin R L E
S AB VA 7S [

(D) PR R B He #5560 )8l T2
i

q= Aq +B,w+ B.u (22)

z=Cq+Dyu, y=0Cq+D,w (2b,2¢)
K

0 I 0 0
a-| LR
~M'K —M'C —E 0

0 x T, (1)
M'H X w,, ()

Az g TPt i y o w, (0 S m 4R



634 it & A

2y,
%

¥ % 26 %

g H R

. Bl .
DIIZ I:Cl DIZ:IZ [0 I],[ }DZII

0
o -]
WG LR IV R A
Heo il ] B A 4 v 02 S OIS I8t w = Kog
4G AT 34 R G » I ELi AL

[EIONIE
[w | -

X G, Fw) B 2() WM AL 38 R 8, om
A+B,K - B
N [cwx """ 0}
PP MRS AR g 08 .7k 15
=—B; Pgq (5)
K P oAy IE E X FRHE P, HL R QR B FE Riceati
T e
A"P+PA+P(y*B,Bl —B,B;)P+CIC, =0
(6)
PG Wy RATRE, BGXE He
i T 8 SR Sy H ORI 42 ) T 8 G 42 o) i L A
DA ) 2 EL A T 0 P O A9 O AR A
PR St He #2846 b, 2R RGER) 23RS
AT A TR SR R AN B R T T
AT R GRS AR B 7 SR RS L
i o AR WL 25 77 72
4§ =Aqd+Bu+K,(y—C <)
Lrh K, g s a5 0 B L B X (2a) 3l L 20(D) L 15
e(t) = (A—K,C)e(t) + (B, — KD, )w(1)
(8a)
(8h)

| G... || . = sup <y (3)

(€Y

u=Kgq

Ay =y—y = Ce
2 e(r) = q(t) —q(») i1 w) B Ay ByiE

A 7K/ C) B] K/D71
GA‘\W(S) - [ """"""""""""""""""""""""""" i| 9
(63 0
R | Gawe || - <7y BRI K, N
K, = Q0C! (10)

X Q MIEEXTFRIE M, B 2 40 F %5 B4 Riccati
TR
AQ +Q0A"T +Q(y°CiC, —CICHQ + B Bl =0
(1)

3 EEEN

A (2) 1Y R GEl H B BAR = X R 10
Wik Y . 5 A5 4 q(0) = Tq (o), 3\ T R AE#
SR q (O P A AR S (2) Al Az e o 5
TR G

G(t) = AG(t) +B,w(t) + Bou(t) (12a)

2=Cqg+Dou, y=0Cqg+Dyw (12b,0)
X A=T'AT.B, =T 'B,.B, = T'B,
¢, =CT.C, =C,T,
A (12) [y A] 2k 50 B W 5 R0 [ W,
AHAE  H
W. =W, = diaglo: o, ou |
o =0, =+ >=0 (13)
X L2) WP R G 7T 20 q (0O h 58N e G
= 1,2, n) XA R 43, 15 B R B A AL o X
(12) B p 4y Y B IE =X

g, (D AL Anl| (g (D
{‘1 L: NH :z}JN] 1+
62([>J LAy Ay llh(l‘)f
B, B.,
R w(t) + _ u(t) (14a)
,BIZ 22
~ _ ql(r)l
z = [Cn CIZ:I +Diyu (14b)
q. (1)
_ ~ q. (1)
y = [Cm C, ] + Dyw (14¢)
@

SRS L T8N o BIEL R q 2 (o) » 75 3 [ [ 488
LFQ All ’Bll ’BZI ’éll 9621 o
BT e i A AR R 2 WL % Ay

@ =Ang FBou K, (y—Ciaqn (15
A K, =Y. CL.HY. i £ 0 F A Riceati )7
T
ALY +Y AL +Y._ (7 :CL G, —
Cl, C,)Y. +B,B}, =0 (16)

FEBTRALE u(o) 475G MU RKA
=Kgq

u a7
A K =—BL X,

UEEE

T 2 AN F 46 % Riceati



%51

K, % BT o ER NN Ho =46 635

A}‘l X~x) + XuJKl] + Xv (7721}11;}5 - BZIB‘_)Il )X‘u +

ClLC, =0 (18)
4 THWHhAFEEKE

A (14a) . (8a) F=(13) AI LA G I N

p=Ep+Fw) (19)
A
7511 +i321k(» Alz _Bmf((»
E = 221 ‘FBZZIN{[ 1&22 - Bzzfq
L 0 Alg AU 71}/ 621
B, q]l
F = BIZ D = qu (20)
jll *R,/Dﬂ e

TR E LS T ARG B IR R AR (E X 1
T ARG AR NS » A 16 £ D) A 45 4 19 AL
A& MBS IS, nl R A RS @ M
BREHEEY. HAXRY =0 " oL X REMHA
M9 2N ARG 2N AR AE(EIC o A, o £E X BHLE
TEOLT AR 18] 4 55 FRAE AR A0S B, T 360

¢ =din: W, = yin
Aj - A;}N :*sz,' +l‘w51j (21)
AKrp
—R
wj:‘ /\j |’ Ej:ﬂ’ Waj — Wj /1_512

N
R w, W& WILE H oy WA BE SR . ¢,
Hl o, 43500 @ FIW G55 7 SURFGE AL, « o2t
.

B ML A 2, (00 5300 I 7 w,, (o) A1 2
SRR R S L

S_','.“ 0
Sj; w - ( 22 )
o 0 S.1I

AP S: K, (O WIRBHIE .S, Hw, (01
1 5 P L

[: /S-;.g (w) 0 ] i /S-;.g (w) 0 }
Sf;)wm:
i 0 /S, 1 0 /S, 1
/S}'-ﬂ (w) 0
it L = » DU AT A 1 R 1 R 40
0 /Su‘,,, 1]

W -
fi = LS () expliot)
(b =1,2,=,m+1) (23)
Kb L SR AU 1 HARITE D 0 1981 [ &
H

J /Sf;g (w) » k=1
[

S;(w):
k=2,3,ym—+1

24)
A (19D 155 & A RE LU E T B 5 F2 2
p=Ep-+FL,S,(wexp(iwt) (25)
KA p(0) = @z (1) , {HF(17) 715
2() = 32, () +r;Si(wexpliowt)  (26)
K r, = UIFL, . X(26) WffH

T

z; (1) = - P Sy (w) expliwt ) @27

lw — Aj

MR A p ()

lw

2N 2N
PO =D, =>4, :fx Si(w) explimt)
=1 ji=1 J

(28)
p() WIRT 2n DICRRIN ¢ () . T2

0|
W =g — 1=
I P

2N
Dy QASACL)) explint)  (29)
j=1 J

lw
Ky = 199! K ¢, T 2n 4> TC K 4L F1 17)
i, T % R B R AE ) R4 AR R B, 2K
(29) AT PE— AL N

N
a(t) = > H,(w) Gwa; + ;) /S.(w) explint)
j=1

30
i H; (o) W00 pR AR 7] R 7R

Hiw) = 1 (31)

w, — o T i25ww
@, = 2Re(Tyd,r,) B —— 2Re(Typ,r A, ) (32)
H K SOL 325 T 1 g, () (g, (o) A q (o) il —
Sy RS B R
Sy (@) =4, 4, (33)

q; D TN

-
Cuya, = J Sy, (@) dw (34)



TR

636

¥ F #® % 26 %

5 & i

AR SCLAAL T i 1 1L 2R T AL BB B ] Z202-MSW
5 R A AT B A R R R O 5L Al
LR CF B S8 W B R R E = 2. 07
X 10" Pa, JAM L v = 0.3, % E p = 7800
kg/m’ 5 TUZ B AR BB 2k 200 o, 3 550
e W AR b 455 43 A Ak 3 BELJE 6 B SR 1 i 2 BELJE A
i C = aM + BK , Hor o F1 8 HHZ5HI T 2 B A58 25 BH.
JE LW A5 A BELJE 73 PRI 00 % &« T 2 B RS
FLIELL &2 0. 01 AR FHJE 1 DL AR S BHIE 1L €
0. 04 P # BB AG 0 ot T EAR 207 S 0T 5 By A Ik
WiZ N 1.30 Hz,1.34 Hz,1.99 Hz,5.07 hz,5. 13
Hz AL JRAR AR T i ALB 0 HIR I ALB

PR o Ay J7 i) B3 JEE A2 A2 AMID 3%l ot
B 53 BHJE 2% X B S P TR B D 6
Wi, 22 %6 -G WUZ nl e« Ay BANJ7 1) 132 3
VESh# 5K 7120 100 kN, B 5% 9% 14 3% J7 17
Wz il O T 3% S, (w) 2R Kanai-Tajimi
1 U8 R

,
@
S, (w) = e (‘“) >So

— _

() e

XH w, = 15.0 rad/s.&, = 0.65,S, = 4.65 X

107 m? « 57 /rad , B R MR A w, (0)

HCI AR S, 5 S, A KR S, /S, = X
HIR = 1/7,58(3) 4y = 1,

22 1 28 o - 5 6 B 5 45 30 00 BELJE He 2B

(36)

x1 ANFHALRSY o |
Tab.1 Values of 5; for different balanced coordinates
RRESID 1 2 3 4 5 6 7 8
i (6=0.0D) 2617.5 2617. 4 1868. 0 1867.9 0. 9895 0. 9479 0. 4904 0.4532
0 (€=0.04) 7943 793.1 269.6 268.4  0.2654  0.2171  0.1282  0.0951
0.01 A1 0. 04 PIFHHE BT HYHT 8 B o {H . AR AT k2 REMAELERLE

LLFE ZIHT 4 By o) (HE K HOCTE R B 485 A0 rh HURURT 4
By o (BRI B ST A A A 1T 208 HL S 58N o, 1H
Xof o7 F P-4 A R

K (2b) #y C, F1 Dy, 38 F AN T

02T

X QY FIRYZ 43500 Q FTR (1°F-J7 HLHE B . B
(Q"HT(Q?) = Q. (RV)T(R*) = R, Nfli C, Fl
D, 3 2 2d) S HURY = 1,0 xR 1 5 R
X Q = pl  FEHIRCR BT o 1 e H5 i 5
PEAT S BT 0T A& B, B e (R 10° B2 S AN
T P O 4 ) RO SR A s BT LA E AR B L (B
10%,

XFFRBLIE (6 = 1%) MIEFEHLE (6 = 4%0)
PHRRE O . 3 2 25 1 T JCH Mg it & 19 T2 07
o FIVTOU )2 00 3 5 2 0 o o O 2 o DA 26 P mT L 3
Xt 45 BELJE 45 K40 Vol 7 A0 SR A OB T3 A7 B U
ANZY 50 Y6 T2 T B /N2 49 V6 o T R T 4 v BEL
IEET RN = A =R VA A A N
2106 ToUZ i BE Wi /N2y 200

Tab. 2 Comparison of results with control
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Research on an adaptive meshless thermo-elasto-plastic contact model

ZHANG Zheng, LIU Geng", LIU Tian-xiang”, TONG Rui-ting

(School of Mechatronic Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: An adaptive meshless model is proposed to solve two-dimensional thermo-elasto-plastic contact
problems. The strain energy gradient-based error estimation and the local adaptive refinement strategy
for the adaptive meshless element-free Galerkin-finite element (EFG-FE) coupling method are combined
with linear programming technique-initial stiffness method for contact problem. The model’s principle
explanation, arithmetic analysis and numerical implementation are given. The example of rigid cylinder
contacting with an elasto-plastic plane is analyzed to validate the adaptive meshless model. The thermal
effects on the contact pressure, stresses distributions with different input parameters under the thermo-
elasto-plastic contact conditions are discussed. The examples, which have considered the different condi-
tions such as strain-hardening property of the materials, the frictional force and the frictional heat inputs
and temperature-dependent yield strength, are also computed. According the two examples, the results
of the contact pressures and the stresses distributions obtained from the last refinement stage nearly ap-
proach those from the uniformly refined solutions, while the cost of the CPU time for the adaptive re-
finement model is only about 7%-10% of that for the uniform refinement model. The results indicate

that the adaptive refinement model is accuracy and efficient.

Key words: thermo-elasto-plastic contact; adaptive meshless method; temperature-dependent yield

strength
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Seismic response of offshore platform with H.. controllers

ZHANG Wen-shou”, ZHANG Li, YUE Qian-jin, ZHANG Xiang-feng

(State Key Laboratory of Structure Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract; A new method of active structural control which combines H.. controllers with balanced reduc-
tion method is presented in this paper. The model reduction is first carried out by balanced reduction
method, then H.. controllers and H.. observers are used for structural control. An effective analysis ap-
proach is given in terms of complex modal superposition method and pseudo-excitation method. The

method is validated by an example of ATMD active control of seismic responses of offshore platform.

Key words: balanced reduction method; H.. control; seismic response; offshore platform



