557 455 2 12009 4E 6 A
1672-6553/2009/07(2)/153-5

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol.7 No.2
Jun. 2009

EL Al (5 7% FUBD T g [ 4 0 T ok AT HE R I Y IR B

& B

W%

I F

IR SO e DR HE ST TR 2B, Wi 8 415000)

WE AR5 IE N AL SR L, BIF SO 15 - 100 A0 17 o 2T A 2% 10 1 Sl il T A A Rk A 3 1) At
S B T ULt 00 TG W 2T 24 2% I L i 37 B SRl T AR R AR 3 75 2 , SR AT Galerkin J5U8E )2 KBM 3%
SRAG A9 152 TR U A0 T 2T 4 2R P9 A= 2 IR 2l 19 30T (DU A TEAE IR ET 4R 19 15 B0 22 R I L A vy ki b
eI T 1AL RS IRLE IR | SMBELIE S5 DR 38 A (58 - 1 0 pH 90 49 T e £ 24 R I AR R A AR S R R A
BT T 44 R 0 X R A A A R T 22 8 ) 2 AR BE B R A AR K, EL B 2T 4 R R IR S RS PR A T 2 R

RIR S FE R 45 e
KR LA, (RO,  WRET4E, RN,

51 &

PR T B ZT 24 8 5k 2 A A o A2 A 5t 25
SRR YL T 8RBk 2T 4E ARk AT i A
U URE AR R A S R R AR IR P
£ 20 2R FER 42 T HOR MR 5% , B ET 23 58 42
AARHENLBK AR ST S P TR AP AR5 1
1, T3 50 40 2238 DHLAE T 2% P T AR 2 77 A D ks
IR Bl 57 46 () 8L, Fir LA SR PR 2T 4 K 2 i e
X — AR A RA R A BLAE 1987 4F A IR G K
& 7R LA 2P FE T Wede 7 A i i 8400m 114 42 Bk 2T
AERHLBR I R AR RIS I AT E . ) L B 1
HAS P32 S 55 [ 50 5w AT R Bk 2T 24 i
RIS, B S B AR A T HE TR (8 AT AR R
VTS5 R TR T JERL R G A B 7, 3R IE F 2005
AR5 HAAETT IR R 2 il 1 B 9 o et 41 4 f R
W AATHE. B B2 BOR I A R, R 25 (M 45k A
R FHBRET 4 2% P AU 22 R W A0 A H, il DL AL 7E
AT PR BRET ERT D 2o B R 15 J3E 25 (] 25
Hyrp. V2B R R AR Lk 3 ) 2 M B A 7
RIS, SRS -9 105t T 2 R M 1k &
AAEL PR A RFEE, SCRRL 10 — 12 ] B IR AT 5T T
BREFAEXUZ R SR B AR B IRk (H, =
AR LT TERR T A 2R AR FE Rt 2 AL 3l 1 AR 2k
PER A SCHR. h T M52 2 2R R SR8 i ok

2009-03-17 YL |45 1 5 ,2009-03-26 I & R

RLtR3h

XA A BRI, DRLECAS SCAIFE 1 6 1620~ i XS
Yy i B £ 448 2R P A BE Bl 888 SR T B9 AE S M AR
BN, e 1 4E R W TR B B 7 B A T AT
BB

1 ZMIAFLEIREN TR

FHISRPESR S #E , o] IR BIE =R R,
AV 1581 e X0 FH 4 9 v 2% 0 £ R Al (52 RS 9l 1) AR
LMk zh 5 R

d(w +w, a(w + 2
(w ZWA) +H} (w 2wx> +AH)L|:8_§+
0x ay 0x
9” (w +w, 2% 9 (w+w,
Twrw)y | pg ¥z, 0 0rw),
ox Jy ay
0 (w+w,) d(w+w,)
2 M (1)
ot Jat

S H, H, 5050 3y J7 1] S B B A R A
JUKFIEHIE A, AH, 535082 M .y T[] 5
PETESE R B SIE RO 2 (v, y) AR FIALER]
B ARZS B AR BB w (2, y,0) R IR S 3r
B BRE  w, (x,y 1) S HBRE I S AE A7 8% s, m oy
RITE AL U w0 N BILIE REL

H PR S AT R B R SRR B R

AH 1, AH I,
Al, = EA. +a, L AT,AlL, = EA, +o L AT (2)

A o NPIZIK R B AT Ty LR L, L 23 5]

+ W R A BRI F %8 I (2008 FI3067 ) R +— 10" 28 s A Bt H %2 D)



154 B %5

EC I

2009 4F55 7 &

HERW .y T B AL A, ST RN vy T
IREVANEISES L ITEA

XFFIE T PR R RAE .y J5 18] R TR MN
TaE R PO W2

AL = f %S;Mwa;w) 2 [a(wa:m)wdx
al = [t LRy,
3
Y
O
<
M \\
9 o
])

AR LR
Iz. 1  The planar graph of cable net
Hi(2) FU(3) ATLAGRIRAL & AH, AH, 3

EA, (Y oz 0w +w,) 1 9w +w,)
AHX—Z % o +2[ o Jidy -
o FAAT
EA a(w+w_) 1 a(w+w)
AH, I %az p ol Jhdy -
y
o, EA AT

(4)

DA [581F  1 XS 4 00 vz R0 4], 25 P 1 e

INERIAE xy V1L 3R D R i, ml AR O
IR

£+Z—2_1 (5)
X, a J IR, b SR 8] > 2
TR P ) R it i TR AR o 50 S 3R 9 4R 5
(RS R LR PR
Lx hy

P w(x,y,0) =
a

Z(xJ>: bz ’

T(t>(1-§-y—2> w,(t) =Acos(X (6)

2 (4) - (6) A1) HA AL 45
LIEINYRE RNy

d2

i +877((l7T+w0T+gaT + BT’ =eF, +

gA, cosfX + gA,,sin(X (7)
Ao
L2 EAf EAf) B
"39m b*

56 (EAJI _EAjz
13m a 4
56 FA, EA
B30, 7t

Axfl

ex =

aSFo—(

1547 15uA0
13 13m ~

R T RS Bk £ 24 U 4 ) T R ) T SR A A
W T BAEIIR S AT Al
da

e (a) + 2, (a) o

jz_

=w, +ew, (a) +&w,(a) + -

A,
EN = —%)OAEAT,

gA,, =

,ely, =

(8)

TE',EYU) BRI B

T(t) =acosp + T, (a,d, ) +
&Ty(a,d, ) +- (9)

L (8) () ARA(T) AT 152 T =X

3T, & T p 22 N

Ay cosdd + Ay, sindk + (nwya +2w,A, ) sing +

3 2
Qwyw,a - 'ﬂii) cos¢ — %00824) -

3
’B%cos&j)

R TAE T, AN W B4 R & G i ] A
cosd [ RECNELG
_3Ba’

(10)

sing |

__ang
Al - 2 o 8(()0 (11>
FAIE(8) S (1) AT ISR A

e _ 3.9/3(1(2) on 333%
@=aoe * b=,  8emw, 887](1) + o
(12)

o, aq BARME a WWIIHTE, b0 RAANIAA & BRI
{H.
EEBJC(IO)TU*%
-aa Ay

nw = 22 Yol 7

cos(X +



%2 1

e g R SR SR Pl A B 4 A i Bl 2T 24 2R R F) IR 3

155

A22

zgsinﬂt

wo — 7

(13)

oI VAR 58] - i XS 49 49 v s 2T 44E 2% 0 £ i
BRSO T B AR IR T AR N

w(x,y,t) =[acosd +

2
2eF, - saa

2w,
A, gAy .
(X + O+
. _chos " —_stm
2 3
a(xaz cos2¢ + §‘8a—zcos3qb] X
Wo 32w,
Ly
(I-5-77)
2 HEISHENE

+

(14)

T I 5K PR G A [ - R i 4 )
TR ZT HERIE R AR 3 T35 M Y

SN, DL AT

BRET AEHETE 2R W 554 22 3R R EA T FEB IR 5, AR SCH%
S AL By D ) 25 5 B8 O DU A i T B T 4
LR M. BRAHER MM SRR 1 o, 140
22K 240 5 LA A B 2T 2 R K, 34
IR 5 ) 2 P DA 32 PO BIR 2T 4 2% ), 4y e T 25
9o J3E VA DUA) T A B T i 2R . 3 1 v 2 ) B g R
i m E3F A T AR AR M LR PO R4y
MR 2S48 a =40m, b =30m, H, =1. 6 x
IOSN/m,Hy =1.35x IOSN/m,H} =1.35 x10°N/m,
f,=4.2m,f, =2. 8m.

®1 SR RREERE

0.04 —=—0°C —e—20°C ——40"C
0.02 /\
= 0.00 N\
= | \/
-0.02}F
-0.04 |
i 1 "
0.0 0.5 1.0
rs
P3RS 3#E I e il 2k
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Table 1  The property of material and section
No. E(N/m*)  m(kg/m®) A=A (m’) a(/° C)
#  2.0x10" 82.8762 5.28x107*  1.2x107°
2# 1.6 x10" 73.7182 5.28x107*  0.7x10°¢
3# 1.6 x10" 74.2900 6.6x107*  0.7x107°
a# 1.6 x10" 72.8118 3.19x107*  0.7x107°
—a— 1 ——3#
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Fig.2 The time — history curve of cable net
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Fig.5 The time - history curve of cable net when

damping changing (3#)
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Fig.6 The time — history curve of cable net when external

excitation amplitude changing (3#)
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THE NONLINEAR VIBRATION OF ELLIPTIC PARABOLOID
CABLE NET USING CARBON FIBER CABLES UNDER

FOUNDATION DISPLACEMENT EXCITATION®

Wu Xiao

( Department of Civil Engineering ,unan University of Arts and Science ,Changde

Yang Lijun

Sun Jin

415000)

Abstract Taking into account the temperature effect ,the nonlinear vibration of elliptic paraboloid cable net u-

sing carbon fiber cables under foundation displacement excitation was studieded. Then the nonlinear vibration e-

quation was presented , whose approximate solution was given with Galerkin principle and KBM method. And the

effects of foundation displacement excitation , temperature , amplitude and asexternal damping on the nonlinear vi-

bration of elliptic paraboloid cable net with the comparison between steel cable and carbon fiber cable were dis-

cussed. At last the conclusions are obtained that the temperature have great influence on steel cable and bat not on

carbon fiber cable,and the vibration characteristics of cable net using carbon fiber cables is superior to cable net

using steel.
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