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Abstract: The sliding-mode control method is one of variable structural control methods. The sliding mode
can be designed to be independent from the varieties of the system parameters and the disturbance of the en-
vironment. The system mode can resist the system parameters effectively and is self-adaptive to those varie-
ties absolutely. The free accelerating law saturated control is presented in this paper. The performance and
robustness of the multi-freedom system by proposed control law are investigated in numerical simulation. The
results demonstrate that the response of the structure is diminished effectively and the robustness of the sys-
tem is remarkable. This control strategy can be applied in the buildings practically.

Keywords: sliding-mode; acceleration reaching law; saturated control; structural vibration

ET & E Ein i SiafRashigsizsl

XN@gE, AL, f¥E’
LrpE BT TT e TR 22 0r 50, dbst, PIE, 100055
205 JRE LRSI AL S 3R e, W /R, PIE, 150001
e-mail: lionsking@163.com, jj.zcx@163.com

[ ZE) G4 2T &M —FF, Bt Lkt Tl LIF RS L 2 %A S4EFH L At
R RARE, ZANBEEA TGN, FEATESDNTAERK, KRR Wi
MAm ik JF AL AR HIAT B B B AR B 000 B Ae S AR AT T B TR . A7 B 4E R sl iE
BEB A AR MR E R L, R B B BT 69 S . TR AL G i ek AL IR AR b LA

T2 KR

(X8R A% Ao BAUE, (afedesl; SHRS

138§

AR IR PR, R
RARURGIIWITT, 2l BRI B 1 — > H 2
oo SUTFAWI, SRES# 3N, Yang R
TR R 5 I AR TR RS 2 . W Asedzs il
L5 R TIAN R 2 A AT R Ge i gk v] AR A2 e
o, IRGE RGN IIRES, DURAR T3, A H KR
E, BERGUEHUE R “HERES” IPIREPLIZ 5
AT, TS AT Ll it H S 2 24
FRANTCR, AL SN TSR RGN S
BBl R se A ANt o

525 Ky e sl 478 ) o AN T JRE G A7 A5 VF 22 S sl A AN
SETE: (1D Rgrbid R AR E, Hlanzshs
FEH ZHUATINARE, S50 R A S S A Rl
v ka2 b (BIBLEIIE) o TN AR

978-1-935068-06-8 © 2009 SciRes.

PERIZ G AL o RIA AL AR AT A RS
s (20 s R sl ()M IAE
1E o ARSCRHFEHRINE AL RUE AR T e R 0 ]
XEEAHE PERSESN R R, 1S RGO SH RS RS
FARBNARMA R, FFRAT N PG
2 REHE

TEHn A B EEJZ R By D) S5 Ay, e/ AR
MR, it RAE NI ITFEN:

MY +CY +KY =GY, +HU (t) (1)

o My Co K 23500 nxn 4ER S5 K TR RS . B
JEFERERIRIFERERE, Yo Y ATY 235000 n 42 474
PRI 5 G o nxr EANFETHRAEFIAERE: Y,
H L YESNFETHAER (HUEAERD 5 H R nxr 4ER3EH
BB OFE IR BN YO S r g i



Proceedings of 2009 Conference on Communication Faculty

FEREZ, B LIS A
X (t)= AX(t)+BU (t)+EY, )

gorft Xy 2n 4RiRAS T A Dl 2nxen 4E RGN A
Hils B b 2nxr 4RSI E g 2nxL 4EARAT
Pt N

wfl) el

Y (t) ’ M™G
e we] Blucw

A= -1 1 B= 1
-M7K -M"C ’ M—™H

3 BBmEIt
B SRS R ST R D48 R SR £ PR 2
S=CX=0

SR B TR VI R
WO AN T UER, RGUIRESTTFEN

X (t)=AX(t)+BU(t)
W E 2RI RO H 27

Xl = A11X1 + A12X2
X, = A, X, +A,X,+BU 3
S=CX,+C,X,

teep X, K2 gumioh onor def r ek it

[

X (3) R R SR . LR
0 (AB) W, (Ay,A,) TTH, FiLL Ui
S=C,X,+C,X, =0 (4)

O BTk (3) R — R b s 2 7
ot
X,=KX,, K=-C,C,
(R
XII(A11+A12K)X1 (5
B BT
B R AR P
J :ijQth (6)
)

Horp Q D IERE BB .
RERIFE Q I3 ERn T

_ Qi Qp T _
Q_|:Q21 sz v Qu =Qp

o83 Scientific
#%% Research

Il
T Tt Qu Qu || X
S R g ol
= X1TQ11X1 +2X1TQ12X2 + x;szxz
TEREAR
{ =% )
V =Q,Qu X, + X,
iy
XTQX = XlTQ;X1 +VTQ22V
Hor
{Ql*l =Qy - leQz_z1 Qu (8)
AIl =A- A&ZnglQZI
eI (5) A
Xl = Ai*lxl + AV
3= [(X] QX +VTQ,V )t (9

ey =SB QNN G S C (R SR A 1) FUA AR A 1 (9D
AR R G A I SR A . B (9D T %,
i PAIER R TT 1%
PA, +A]P-PA,Q,AP+Q; =0 (10
HME— XA P A27E, i
V =-Q,A,PX, (11
U RS SNRHB=2) 7 1: i N E!
X, =V _nglQszxl = _ngl(p‘iTzP +Q1Tz)xl (12
CIES
s =[C,,C,]X
Hrp
C=[C,,C,]= [AiTzP +Q1TQO22] (13)

4 E=HIEHE

ARSCR A B Hdb g Al B
BrEdfilie R A MEREAIA RS B AT DA
FER NI, XSS RYGE TR M ZE X, BEAFA
DI 7 48 it AR ZE H O 1 XA 6L A
BRI, A I BAT B K AR, F) I 2
PANIE A= R IS G N A R £ & RO B UYL RAEY SR
(KI5 A 4 AR AU B T DRI, RS RS S
PRy PRASFELTE BT, SR Mt . FLE5 R
SRR T b g el HARERSh IR Sk . e
B S g 1 e B A PR e S 7 (1 PR AR M A 42
il P SEBIVEMTE

TR o P A A S o T £ 47
Jio ZIEHIHIRIE XN :

978-1-935068-06-8 © 2009 SciRes.



5% Scientific
)
3 Research

U, = —(CB)[CAX +Gf (S)] (14)

=

sgn(S) = [sgn(s,),sgn(s,).--sgn(s, )]
f(S) = [fl(sl)’ f2 (52): fr (Sr)]
f; (Si):|si|a sgn(s;). (i=12,.r)
G =diag[9,,9,,.-9,]

U, it SEbskeitzbil s s, it S (e i A
Jezs G Ala ] B HUEFKIZEL, AEAHE XA
SR DA B IR

FLUR, o BRSO ) R LR St
SRR RI P  y o BAhE BPT RE AR AL A AR B A
TINU Ly FERIEIS QTR

_ uli ! abs(uli) < umatxi
Ui - l']maxi’ a'bs(uli) > umaxi
ull max1
Hu, = e | U, = ez (15)
ulr umaxr
Q4 , (A5) i A A E I FOET A A
Gt e I Rs RN W
5 (hESHR

9T B s S A B RO, SR A
11 2R BRI AT 34T, HAERETY i — 2 A
PR, S 2R M=[7.864, 7.046, 7.046,7.046,
7.046, 6.882, 6.882, 6.882, 6.882, 6.882, 5.076] kgx10°,
B 2N R K=[9.645, 12.165, 12.165, 12.165, 12.165,

12.165, 9.765, 9.765, 9.765, 9.765, 9.765].
U 2o bz a=075 ,
G =diag(11,...1)x10°. ,

s Q= " ‘Mxm}

-M %10’ M

HEWCR A El—Centro madbIn i id s, g
LA 0.2 (mis-2) o FEANBEE FTHEALI A PR i
il Unaxi =15x106 (N) , o1 i=1,2,...r.

Pl L R 2 7390 kg 25 KE T2 (AT OIS A R sk 5 114
IREHRZE, L seeeRon A, RERnt
PRI k.

FH P n] DU 3P s il 1 e 0% A R ) 428 ) 45 44
H M MRS, A5 S YRR o 57 % N 288 5 Tk 65 A UG

978-1-935068-06-8 © 2009 SciRes.

Proceedings of 2009 Conference on Communication Faculty

Figure 1. The displacement curve of top floor
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Figure 2. The acceleration curve of top floor
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