27 4 Vol.27 No.4
1999 7 JOURNAL OF HOHAI UNIVERSITY Jul. 1999

210098

Lagrange
Lagrange
Newton-Raphson

TU351
Lagrange Lagrange
Newton-Raphson
1 7 :
Lagrange 1 L
f = 45 1- g f max 1
Jenax
& =x"/L 0<é<l1
1 Af=4$1_EAfmax
1
: 1
Moo = 3 22t . .
2 L Fig.1 Cable elements under entire and
4 3 partial coordinates
Af = kEALE 1 - &
k= 6fpa/L 6
U, = u v Wy Uy Vy Wy T 7
AL = Uy — U] 8

1997-12-22



27 17
8 5 A =k 1-€ uy—-u 9
f:Nue 10
f=u v w'” 11
o 1-¢ 0 0 & 0 0
N=H o 1-¢6 0 0 ¢ Oof 12
U_ke1-6 0 1-¢6k1-¢ o &l
2 Lagrange
L j ko k
81']' 80‘23 le+ui+lLile 13
Ell:\/1+2€—1 14
I
En:d—i_l
Eyn— ds ds 13 Lagrange
ds = do' +du >+ dy +do *+ d2 + dw ? 15
ds =+ do’ 24 dy 2+ dZ 2 16
ds 2 i 2a 4 17
ds
d ! ! d d d
=4, % ¥ Euva b:au WU 18
17 14 e:a+%b 19
2
x' = L& y =0 =481 - & [ 20
20 16 ds = Gd¢& 21
G =V I*+161-2&2f2 22
20 21 10 11
disx, % z’TziGN’Xe dis u v sziGN’ue 23
N = N X.= 0 0 Ik1-26 L 0 Z2rk1-267"
dé 3
12
0 -1 0 0 1 0 0
[ H
N =0 0 -1 0 0 1 0[| 24
Hogp1-26 0 -1 k1-2¢6 o 1U
23 24 18
a = X'Au, b = ulAu, 25
A= NN
3
o = FEe, + 09 26



18 1999 7
E aq .
de = Bdu, 27
19 25
B = B, + B, 28
Y, = ASJBTads -R. =0 29
Y — R—— A—
: m "1 m
e ASJBlads = AS]OGBladS 30
v - fRLR. =0 31
Y.
Newton-Raphson 29 Taylor
Bl 4
auf" Aut = -9 = R - R u't' = u' + Au’ 32
IV,
Ky, = Tu. 29
KTe = Ko + K]‘ + I((7 33
"1 m
K, = ASJOGBO‘EBOdE
1 m m N
K, = As[ GE B!B, + B,"B, + B,"B, d¢
Jo
1
K, = AJ Alsde
0
4
T
t 0
T = 34
0 ¢
Dlx' ly' lz' [l
t = Bﬂx m, ng 35
Lhy  ny  noU
I mp n i=x" vy 2 i Xy z .
U, = Tu, R = TR, FR = Tf" K. = TK; T'
U. R F¥ K,
5
1 fo/L =2% A =0.674 cm® E =
1.7 x 10" Pa L=8m go=0.2kN m™! Hy=10kN fo=16cm
¢=0.5kN m™' 2.



27 4 19

2 Jo/L=10% q=46.5N m™! f0=30.5m L =305m
E=1.3x10" Pa A =550 mm® P=35.6kN 3.
AC CB 2.
L =305m |
-
— B
fo=30.5m
kaiiiEs
2 1 3 2
Fig.2 Model for expression 1 Fig.3 Model for expression 2
1 1 2 2
Table 1 Calculated results for expression 1 Table 2 Calculated results for expression 2
AC CB AC CB AC CB
2 3
3 4 2
Jem 21.18 21.09 21.29 c /m o 5.74 5.36 5.62 5.63
AN 18.85 19.00 18.82 2.1 4.6 0.2
/%
6
1 . . 1993 26 5 31~42

[\

Tang Jianmin Shen Zuyan Qian Ruojun. A nonlinear finite element method with five-node curved element for analysis of cable structures.
Proceedings of the IASS Inter Symp 1995 2

3 . . 1996 2 1 12~17

4 Krishna Prem. Cable suspended roofs.New York McGraw-Hill Inc 1978

An Improved Two-node Cable Element for

Large Deformation Analysis of Cable Structures
Tang Jianmin Zhuo Jiashou
College of Civil Engineering Hohai Univ. Narjing 210098

Abstract An improved nonlinear finite element method with two-node elements is presented in this paper. The effects of
cable initial sag have been considered in the element displacement functions. Assuming the cable to be ideal flexible in
terms of the nonlinear theory elastically the expression of correlation between the axial strain and stress is established. By
means of the virtual displacement principle and the Lagrangian expression of the axial strain the nonlinear finite element
formulation has been derived and this model has been used to compute cable structures. By comparison with the straight-
line and curved cable element methods the proposed model leads to good precision and can meet the engineering
requirements . The model presented in this paper can be applied in the analysis of long-span cable structures such as
cable structures cable domes cable stayed towers and so forth.
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