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H'(s)

7

[3.4]

[5]
, 27
1
Mx + Cx + Qx: F.uu+ Fy, (1)
d
u = — {K]‘F K2d_t]y7 (2)
y= Fyx, (3)
minJ (K, Fu, Fy), "
Mx+ Cx+ Qux = Fw, )
(1) (2]
8 ’
[3]
2 m ’

Fy: [Im m Om (n— m)])

l Im m
Fu= Fy:

O(nfm,)
K] » Qa
0. 7 K> , C.
, 8

9 s

7 , ’ ’ b

7. (D)~ (4)

M = diag( 6.5694 5.2947 49647 4.6346 4.6346 474822 2.8412] 10’ kg
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[ 1.1099 - 0.589 0 0 0 0 0 0
- 0.589 0 1. 1779 - 0.589 0 0 0 0 0
0 - 0.589 0 1.177 9 - 0.589 0 0 0 0
Q: 0 0 - 0.589 0 1.177 9 - 0.5890 0 0 1010 N/ m,
0 0 0 - 0.589 0 1.177 9 - 05890 0
0 0 0 0 - 0.5890 1.139 6 - 0.5890
L 0 0 0 0 0 - 05890 0.550 6 .
C=0,
F,b=[1 00 000d, Fu=[00 000 0 1"
35 BoH
30} — i
5
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____________ 4
K, K, K, sj- 20 """':‘?‘;2—_—————.
1 S ST BaIm
’ B 4 mom
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s ’ 0
1 7 0 1x10®° 3x10® 5x10° 7x10® 9x10P
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2 1 2 2 2
, 3 4 , 2
1 2 s )
K] 3 K2 > >
, K>
2
( )lZJ
B—RERERR . F—-HEREIR
6 K, =0 6
5 5
- 4 -4
il ¥
¥, ¥,
2 2
1 1
K|=4x109
0 0
0 0.5 1.0 1.5 2.0 -1.0-05 0 0.5 1.0
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ey A0 S ] BB ERER R
6 6
5 K,=4x1\‘)9 5 Kl=0
-4 -~ 4
i Uy
® 3 ® 3
K, =4x10°
2 K1=0 2
1 1
0
-3 -2 -1 0 1 -1.0-0.5 0 0.5 1.0
&Y on &H ou
(b 2
2
2.1 ( ) 0.3
0.2 No.6
( ) 0.1 No.4
’ ( ) § No.2
w 0 No.1
’ B o, No.3
() _ .o =
_0.3 No.7
Yw(x. t) Yl t) -0.4
- xz"t + EI x4"t = 0 1x10 3x10 5xi0 7xi0 9x10
L x K,
(x - x())[wa (xl> t) + Kaw (xb t)]a
3
(6)
X0 x1 , Kw Kuw , Dirac
(6)
w(x,t) = W(ix)e', (7)
2 5 y:
- x,1 s W(x)
Wi(x) = LiB(x)+ L2aD(x), 0 «x «xo (8)
Wi(y) = L3B(y)+ LaD(y), 0 vy [-xo (9)
(Kralove)
A(x) = 0.5 (chkx + coskx), B(x) = 0.5 (shkx + sinkx ),
C(x)= 0.5 (chkx—- coskx), D(x) = 0.5 (shkx - sinkx ),
= /aa= JEI/
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"B(x0) D(x0) 0 - B(l- x0) - D(l- x0)]
A(xo) C(x0) 0 A(l - xo) C(l- x0)
D(x0) B(x0) 0 - D(l-=x0) - B(l- x0)
C(x0) A(xo) _—%ﬁ C(l- xo)  A(l- x0)
0 0 -1 B(l- x1) D(l- x1)
T
L
W, (l- x1)| =0 (10)
L;
Ly
x0
X1
Wilix) = Li%B(x)+ L3"D(x), 0 x xi, (11)
Wiy) = LB(y)+ LiD(y), 0 y I-x, (12)
[B(x1) D(x1) 0 - B(l-x1) - D(l- x1)]
A(x1)  C(x1) 0 A(l- x1) C(l- x1)
D(x1) B(x1) 0 - D(l-x1) - B(l- x1)
adj adj
C(x1) A(x1) "—(%i Cll-x)  A(l- x1)
L B(x0) D(x0) -1 0 0
AR
L3
Wil(l- xo)| = 0 (13)
L3
Ly
x oy (1) (12) (13 (8) (9 (10
Wix) = Li%B(x)+ L3D(x), 0 x (14)
Wil(y) = L%B(y)+ L¥D(y), 0 y [-x, (15)
[B(x1) D(x1) 0 - B(l-x1) - D(l- x1)]
A(x1)  C(x1) 0 A(l- x1) C(l- x1)
D(x1) B(x1) 0 - D(l-x1) - B(l- x1)
adj adj
C(x1) A(x1) _(KJTJ}KJZ C(l-x1)  A(l- x1)
0 0 -1 B(l-x0)  D(l- ) |
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L
L3
Wil(l= x0)| = 0 (16)
L3
I SC R
. Ke= K¥ K= K2, (10) (13) (16)
( 6) . Kw = Zdj Kw = ;dj . W/z W]ﬂdJ l
J ,
l adi Kw adj . .
Wilx) Wi¥(x)dx = 7 Wi(x1) W% x0), i (17)
0 (it j)
! i
, Wilx) Wi (x)dx = 0, i (18)
10 K,= K¥ K,= K3 |
1.2x10°2 1. 6 x 1072 ey
IR ks
e ka ——]
9x1073"""""" PP « 1.2x1072 e
e rd
o ,’/ g e . 1 .......
§ L~ ® gx10 ks ky
6x10-2 [
R '.‘.1 ........... - . k1~-\,,\)
e Ax107°] =T
3x 103k ky
01 2 3 4 5 6 1 89 0 1 2 3 4
ko kw
(kw = KJEI) (ko = K./EI)
5
4 o 2
4 . ) 5
2.2 ()
() / ,
2w(x t) 4w(x t)
>+ EI = Fu(x)u(x,t), (19)
X
1 1
u(x,t) = OKw(x, )y ( L t)d + OKw(x, ,t)y( , 0)d (20)
y(x,t) = Fy(x)w(x,t) (21)
(200 (21 ) Ko(x, ,t)  Ku(x, ,t) t
. X , JKo(x, ;1) Ko(x, ,t)

t, Ku(x, ) Ku(x,
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) Fu(x)  Fy(x) .
Fulx) = 1, X1 x x2, x1,x2 [0 1],
07 2
1, X3 x x4, x3,24 [0 1],
Fy(x) =
0,
; Fu(x)  Fy(x)
2 adj: ) 4 adj .
. e e Rl AR £ 1) (2)
X
Wx,t) = Kil(x, )y™( L od + 0 Kifx, )y™ie L od (B)
yix, 1) = Fu(x)w™(x, 1) (24)
K;l_d'(xa ): Kw( ,96) K;dj(xa ): K“( ’x) > ?
, wix, )= Wix)e' w(x,t)= Wx)e’, Wi(x)

Wiltc), o i
l .
L Wilx) Wi (x)dy =

1 )

it ) o JFu(2)Fy( )K=, JWi(x) WS )d da, i (25)
l )
, Wilx) Wili(x)dx = 0, i (26)
10
( ) ,
7 . ()P :
7 .
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Linear Active Structures and Modes( )
Discrete Systems and Beams

WANG Yong gang?, GONG Jing"?, ZHANG Jing hui'
( 1.School of Civil Engineering and Mechanics ,Xi an Jiaotong University ,
Xi an 710049,P.R.China;
2.School of Science, Chang an University,Xi an 710064,P.R. China;
3. Department of Civil Engineering, Northeast China Institute of
Electric Power , Jilin 132012,P.R . China)

Abstract: The basic concepts about the active strudtures and some attributes of the modes were pre-
sented in paper Liner Adive Structures and Modes (I) . The charaderistics of the active discrete
systems and active beams were discussed, specially, the stability of the active structures and the or-
thogonality of the eigenvectors. The notes about modes were portrayed by a modd of a seven_
storeyed building with sensors and actuators. The concept of the adjoint active structure was extended
from the discrete systems to the beams that were the representations of the continuous structures.

Two types of beams with different placements of the measuring and actuating systems were discussed
in detail. One is the beam with the disaete sensors and actuators, and the otheris the beam with dis-
tributed sensor and acuator function. The orthogonality conditions were derived with the modal
shapes of the active beam and its adjoint active beam An example shows that the variation of eigen-
values with feedback amplitude for the homo configuration and non_homo configuration adive struc-

tures.

Key words: adive structure; beam; mode; orthogonal condition



